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OAST Space Theme Workshop of the 

Ap.il 26-30 ‘’;,t’ratX"inn:dTted";nd i^teadld for further 
r;;ruc4auts of the workshop and the^pl— 

NASA concerned with space . _„,esent official plans 

"monrhrrr:Vrrof‘"the ^roceS^ of evolving such plans and 
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Nearly 100 of the Agency's - 

'” f pr^Wera technic^ foundation, including research 

:n“riogy bCe candidates, for each of the six space themes. 

The material in this report is 

of Center initiatives in Board and the 

will be made available _ FY*78 program planning 

individuals at the Centers lauL^^ us to distribute 

cycle. The timing of this planning ac ivi y ossibly contj lins errors, 

this document in this unedited form. , ^ technological nature. 

ro^:“eiesrtr«^^^^^ 

term advanced technology program. 


Stanley R. Sadin 
OAST Space Theme Workshop 
Chairman 

NASA Headquarters 
Study, Analysis, & Planning Office 
Office of Aeronautics and 
Space Technology 


VOLUME III 
I I -A STATEMENT 

E2 - COMMUNICATIONS AND DATA HANDLING - SUMMA RY 
I. Data Handling 

The technology needs of the seven themes were considered in response 
to the. stated theme objectives and the stated OAST thrust to increase 
information return by XIOOO. while reducing costs by a factor of 10. 

The most significant driver was observed to be the need for an 
overall end-to-end data system management technology. Maximum use of 
LSI component technology and trade-offs between hardware and software 
were manifest in most all considerations of technology needs. 

By far, the greatest need for data handling technology was identi- 
fied for the Space Exploration and Global Services themes. Major advances 
are needed in NASA's ability to provide cost-effective mass reduction 
of space data, and automated assessment of earth looking imagery, with 
a concomitant reduction in cost per useful bit. A combined approach 
embodying end-to-end system analysis, with onboard data set selection, 
onboard data processing, highly parallel image processing (both ground 
and space), low cost, high capacity memories, and low cost user data 
distribution systems would be necessary. The needs could be identified 
with four broad categories: 

(1) End-to-End Systems 

(2) Maximize Autonomous Operations 

(3) High Speed Processing 

( 4 ) Performing the Data Processing at the Most Cost Effectiv e 
Point in the System , (e.g., at the sensor, on-board or on 

the ground) 
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END-TO-END SYSTEMS INTEGRATION 

A significant contribution to overall technological goal$ of 
reducing the flow of unused data while reducing cost can be expected 
from techniques, simulation tools, and reconfigurable flight experiments 
to develop and demonstrate cost effective throughput optimization. 

AUTONOMOUS OPERATIONS 

The concept of autonomous operations will be applied in the 
technology developments supporting all themes. Total life cycle cost 
considerations dictate the minimization of operating and maintenance 
costs for all systems. To achieve cost-per-bit reductions in an 
inflationary environment implies that the percentage of system costs 
represented by personnel be reduced through new designs, perhaps using 
newly developed sensors or new modes of operation, made possible by 
exploiting technologies identified here. 

COST EFFECTIVE DATA PROCESSING 

Significant cost reductions in overall data handling cost-effective- 
ness may be achieved by optimizing the location in the system at which 
data processing is done. For example, with properly designed computers, 
automatic classification of earth resources data may be "moved forward" 
in the system and ultimately performed on board, reducing the "downstream" 
load or onboard storage, data links, archiving and user distribution 
networking by perhaps a factor of 100 (if the reduction system is tailored 
to specific user need characteristics). 
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HIGH SPEED PROCESSING 

Future data handling systems will depend on maintaining real time 
processing of data followed by immediate delivery of data to users. 

This will require a new generation of high speed processors ranging 
from highly parallel digital approaches to analog CCD systems. 

II. Communications 

A major impact of the themes was increased communications capabili- 
ties including higher data rates, increased number of channels, and 
wideband information. 

Requirements for a broader user base including space missions with 
new categories such as space power, and industrialization of space with 
their large structures. Requirements for multiple simultaneous links, 
and increased numbers of both Space-to-Space and Space-to-Ground were 
evident. Low cost ground terminals were major factors in several Global 
System missions. 

System Technology 

System level technology advancement is required in understanding 
problems of spectrum crowding, RFI-CCIR requirements, multiple access 
design, systems for mm and urn (Laser) bands, and total relay system 
technology. 

Component Technology 

Advancement in component technology is required in receivers, 
transponders, and antennas due to wide bandwidth requirements. 
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Higher power and higher frequency requirements motivate power 
amplifier and transponder developments. 

A number of systems require very large antennas, with potential 
for arrays, with both parabolic and planar antennas required. A large 
multi beam antenna is required for personal communications. 
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SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2 


1. TITLE 


ENP-TQ-END data MANARFhfNT 


NO. Al I 


.£2_JL 


2. OBJECTIVE 

dBVBr o p^nH titiliz c 


theme /W.G./ TASK 

DATEJ_ /^ 6 /_ 76 _ 

^nalvsiran7p Lro?Z^r!r^L 

cost fffecr . ivp , throi i n mi t . 

3. NEED ANALYSIS ' “““ — — 

a) LEVEL NOW (U , WILL BE LEVEL Q UNDER EXISTING PLANS. 

*ra - SHOULD BE TECHNOLOGY READY 

LEVEL L5J FOR OPERATIONAL SYSTEM USE BY foATE: 9/19821 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING fl OR 

ENHANCING: HIGH [X) MEDIUM Q LOW □ 

"’^''GRD^ERfn analysis H RESEARCH 

GRD TEST H ^R CRAFT TEST □ SPACE FLIGHT TECT □ 

OTHER (Specify) [”1 ^ 

— ' — (Check o ne or more) 

f) R&T BASE CANDIDATE 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
U EOF THIS TECHNOLOGY Variou^o r S . I 

__ e _ ve1opnient. e1eme jt_ arrays ( su ch as for informa tion analyses, etc.) 


5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

to-end simiilafirm »n ^l1c» soft ware bas e d, e nd - 

These 

-h-^- hn»n-r n in . , S uggested in this endeavor ' 

utilitToTnylteTS^^ 

~u7- perhaps a nL mnHi. ppcratloF sensor. 


LEVEL I. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 






SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 


1. TITLE Autonomous, Fault Tolerant Data Handling , no. 7-12 / E-2 / 2 
Control, and Communication Systems THEME /w.G./ TASK 

date 4 /_^ / 76 


2. OBJECTIVE 


To establish a compreshensive systems technology to permit 


the development of total spacecraft data management systems which are 
fault tolerant and permit the long operational lifetimes required. 


3. NEED ANALYSIS 

a) LEVEL NOW Q] , WILL BE LEVEL (H UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT Lf'EL Q] FOR OPERATIONAL SYSTEM USE BY ioATE: 1983 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH []] MEDIUM 0 LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY □ ANALYSIS □ RESEARCH [T] 

GRDTESt[x] air CRAFTTEST □ SPACE FLIGHT TEST [X] 

OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 750K through F.Y. 1980 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Computers (multiprocessors, microprocessors) 

LSI, data busses, fault tolerant hardware/software concepts, data 

handling techniques. 


5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

To permit achieving the longer life required for this theme, new 

concepts must be developed for total spacecraft data management systems 
in these areas: LSI technology, common data busses, computers, memories’ 

intercommunication techniques, fault tolerant hardware/software technolog y 
end-to-end systems study incorporating tradeoff analysis for graceful 

degradation, TT&C, power systems, experiment control, propulsion systems, 

G, N, & C systems. The degree of architectural modularity/centralization 

must be studied and suitably sized standardized building blocks 

developed. Self testing and repair technologies must be developed. 


V ) 
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SPACE TECHNOLOGY NEED 


TtTLE 


END-TO-END DATA MANAGEMENT 


FORM NO. I 

JPAGE20F^ 

NO. all E2 / 1 
THEME /W.G.7 TASK 


— - DATE 4 /27/ 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Phase 1-Develop end-to-end investiaa tlyp technique concents stressinn „ 

involvement — ^ ^ — 


^ "Develop recon^^^ simulation tools (to optimi ze system configs, 

to allow" 

& proof, of concept (both configuration & mode of ' 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) ~ 

.6 56-12-01 (Systems Enqr. S, Analysis). 75n-m'-?j 

X echnoloqy Experiments), S 65 6 -21-01 foata Technoinnv .. 


9. TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM T~' ' ^ 


TASK ITEM 
Phase 1 



MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 
INHOUSE 
CONTRACT 















o z z 

UJ ^ O Ui 

Q < lU = 


< 2 = 
o s < >" 

eo ^ oc HI 
o o o 
< ui a: < 
uj X ^ a. 
0“ H* ^ 6/3 
OD .2 Z % 

2 a o 

“ 2 UJ UJ 
K S H- h 
2 S ^ 
uj 2 ^ Ui 

« o ^ 

O X ^ 
<x> £ Ui Ui 

*>22 
O z o o 

O Ui £ 


o Ui CC 

^ S o 
W O K 


? * = 


< u 


OL U 

X < 

IjU s 


!5 


M UL 

>: -j o 
? z 
»■ a g 
>- o S 
oa s ^ 

0 * z 

\a <E 

h* o rr 

CO z: u. 
Ui K f- 
K < 2 
V Z UJ 

cr Ui z 

UI ^ a: 

1 < UJ 

Z Q. 
"■’ oi ro V 


< < 


Ui 

ii o 

CO UJ 

< X 


UI 

J < ^ 

^ W < 
UJ u. u. 
-J O O 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 0F_2 


1, TITLE MOXJIAR ARCHTrECTORE FOR DAIA PROCESSIN G |\J0 7-12 / E-2 / 3 

AND TI^ANSFER SYSTEMS 


THEME /W.G./ TASK 
DATE L / _2? / 76 


2. OBJECTIVE 

- Bx>vide a gygtem of modular cotponents and fimnHnng t- o tnp«a^ Tv>evqc 


futu re spacecraft such as lower (xist, adaptability, fault tolerance, 


software simplification 


3. NEED ANALYSIS 

a) LEVEL NOW 0, WILL BE LEVEL E] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL □ FOR OPERATIONAL SYSTEM USE BY lOATE: 1982 1 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH □ MEDIUM □ LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS RESEARCH Q 

GRDTESTd AIRCRAFTTEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) (Check one or more) 


f) R&T BASE CANDIDATE 


JZflOK t.hmngb w qfl. 


4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


Higher density LSI, fault tolenunt memories, fault tolerant systan 
conoepts, module interccttrnunication technology 


5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Optimum level of modularity must be determined. Technology , 


architecture/ and representative candidates must be determined. 


. I^dware/softwar e functional distribution must hp 


J 



SPACE TECHNOLOGY NEED 


TITLE 

— FAULT TOLERANT DflTA HANnTfTyy^ 
CX^TTROL AND (XMMONICftTIC»J SYSTEMS 


FORM NO. 
PAGE 2 OF 2 

7 8 9 

NO lOrU, 12/52/ 


THEME / W.G. / TASK 
DATE 4 /28 /76 


— DATE 4 /28 /76 

6 . RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED “ 

Sarveyp ty fi ck, and select. candi<^af- e LSI tenbnoloqy 

D ^elop fault toleran t hardware/software cxjncep ts 
ggYg^^ystenJ ^tegrati^^ liite^^^mu inication 

gr eadboard re presentative systans, test, and verify oc noepts. ~ ~ 

Develop flight-qualified ccn^nents 7 integr ate, test, and flight tel 

7. ALTERNATIVE APPROACHES/OPTIONS ^ 

and alternatives 

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP OTHER) 

2i^a§^E§-to_imtiate effor+s -ht. , , 


9. TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM I ' ' ^ 


TASK ITEM 
LSX 

Faialt Toler. Con 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING no® $) 

INHOUSE 

^.CONTRACT 


i aip i mmimm 

ilininiiHiiH 

ilHlSiiliHBIBii 

iisiaiBmi 


05105 


15 J5 









LEVEL I. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IK RELEVANT 

FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7 . MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF 2 

1. TiTLE DATA SET SEIECTICaj NO. 8. 10. 11/E-2 / 4 

THEME /W.G./ TASK 


DATE L /28_ /76 


2. OBJECTIVE 

Develop system conoepts/demonstrate feasibility for autfmaf-.pd 
go/no-go data set selection on the basis of such parameters as , 

spectral characteristics, data thresholds, etc. 


3. NEED ANALYSIS 

a) LEVEL NOW (s] , WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED A_DVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [5j FOR OPERATIONAL SYSTEM USE BY | DATE: 1990 ~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [x] LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH MEDIUM □ LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 

GRDTEST0 AIR CRAFTTEST O SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 


f) R&T BASE CANDIDATE 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Data analysis algorithm developriefit in areas of pattern recognition and 

multi-spectral classification. 


5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1. Merging of harc3ware, firmware, and software technology to implement a 


gg-lggted set of algo rithns iising imagim sensor dat/^. 

2 . E^raluation of effectiveness of 


^joy thr us t ..of this activity will be the develoonent of modular firmMaTv:> 
to inplanent the pattern recognition and go/no-ao decision algorithms. 







SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE2 0F__2 


title Modui ay. lecture For Data Processing and NO. i"12 / E-2 /_g 

- THEME /W.G./ TASK 


Transfer Systems 


DATE 1/ 28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1. Perfoan trade studies to determine degree of modularity. 


technic[ues for applicability and transferability 


. Select ard/or fabricate candidate components and assemble breadbocird 


and test. 


. Jiesemble suitable end-to-end svsten for flight test. 


7. ALTERNATIVE APPROACRES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Activity started on iRPOP 750-01-24-1 (r4SFC) 


Related activity on RTOP 506-20-11 (JPL) and as a task under 


RTOP 506-22-30 (LeRC) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

1 . 




MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 
INHOUSE __ 
CONTRACT 
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SPACE TECHNOLOGY NEED 


1. TITLE HIGH RATE DATA PROCESSOR 


FORM NO. I 
PAGE 1 OF 2 


NO. 10,11 E-2 S 

THEME /W.G./ TASK 


DATE. 


^ /29 ; 7£ 


2. OBJECTIVE Develop a general modular processing capaoility to handle hleh 
rate data fro m imaKin" ^ _ & 


multisr>ac 


sensing systems for noth onboard and ground applications. 


3. NEED ANALYSIS 

- a) LEVEL NOW Q] . WILL BE LEVEL [3 UNDER EXISTING PLANS. 

b) REQUIRED A^DVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL FOR OPERATIONAL SYSTEM USE BY I DATE: 1980 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH □ MEDIUM 0 LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING Q OR 

ENHANCING: HIGH 0 MEDIUM □ LOW □ 

e) TASKS NEEDED; STUDY 0 ANALYSIS Q RESEARCH 0 

GRDTEStE] air CRAFTTEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 ’ (Check o ne or more) 

f) R&T BASE CANDIDATE $9^0K (ne\r) 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY High speed, lov nover. coiriDlex IC's: 

array processing architecture 



5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

' !• Development of multifunction and custom sampled analog CCD's. 

. Dev, system technology to achieve feature extraction, c lassification , 
^iiipression, etc., using: 


(1) Multivariant statistics-cluster.lng and gro und truth 
■ (2) Dev, specific processing algorithms 


3- Develop parallel array architecture utilizing LSI microprocessor 
technology. 




SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 



6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

(1) Review candidats pattern recxxpiitdon and inul' t ispectral classification . 
a lgorithms for inclusion into syste m and go/no-qo selection 

(2) Design pro to type system; (3) Fabricate and test the prototy pe. — 

ground testing is required^ using typical operational <3ata to evaluate 

system performance. : — — 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Autoncmous pattern recxjgnition algorithm developnent. 

Autononous multispectral classification algorithm developnent- (lACIE, etej 


9. TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM T”’ 
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SPACE Technology NEED 

— N 

FORM NO. 1 
PAGE 1 OF 2 

1. TITLE Multichannel Spectrum Analyzer (MCSA) 

wn 09 / E-2 / 06 

Real-tinie Fourier Processor (lO^bin) ("FYP") 

THEME /W.G./ TASK 


nATF ^ / 29/ 76 

1- 

2. OBJECTIVE . . 

Develop systems that will permit continuous scannino of 

2300 MH_ band. 

2 . .... . . 


3. NEED ANALYSIS 

^ a) LEVEL NOW ED , WILL BE LEVEL QJ UNDER EXISTING PLANS, 
b) FjtEQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 
j AT LEVEL 13^ FOR OPERATIONAL SYSTEM USE BY IdaTE: 19 861 
I c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM O LOW Q 

’ e) TASKS NEEDED: STUDY [x] ANALYSIS [x] RESEARCH [X] 

SPACE FLIGHT TEST □ 


GRDTEST [x3 air craft TEST H SPACE FLIGHT TEST [ 

r^xLJCD /c -/\nn Ground test ato10® bin level at (checl* 
OTHER (Specify) [xJ Arec ibo ; at 10^' lev e l in d e dicat e d 


k one or more) 




f) R&T BASE CANDIDATE 


4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Concomitant development of Battern 


Recognition Analyzer and Display Will be required -- to analyze output 


of UCSA 


5, specify TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED | 

1. Develop 10^ bini prototype Pipeline Cordic FFT analyzer by F,Y. 78 

2. Develop 600 MHg - 1200 MH 3 digitizer (approximately 200 MH> now 

possible) by F.Y. 79. ■ ■ - 

3. Develop 10^^ to 10^^ bit RAM power spectrum raster memory by 

F.Y. 80. 


4. Develop optimal 10^ bit Pipeline Cordic FFT analyzer prototype 
by F.Y. 80. 


5. Operation of FTP with Pattern Recognition Analyzer. 


Item will not be. flown in space. Wi 
represent testing as part of overa 


be USE. Listed at level 1 to 
space system. 
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SPACE TECHNOLOGY NEED 


1. TITLE stellar Sensing System Array Processor 


2. OBJECTIVE 

Develop an arra^ 


FORM NO. I 
^*AGE 1 OF 2. 

NO. J-0 E2 7 

THEME / W.G. / TASK 

DATE 4 /_27 / 76 


processor capahlP 


Photog^hlc flla 1 „ 
proper detector arrays . 


3. NEED ANALYSIS ~ ^ ~ 

al LEVEL NOW m, WILL BE LEVEL □ UNDER EXISTING PLANS. 

“ READY 

. ^ OPERATIONAL SYSTEM USE BY foATE: 1991 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING H OR 

ENHANCING: HIGH □ MEDIUM 0 LOW □ 

analysis[x] researchQ 

GRDTESTd) AIRCRAFTTEST □ SPACE FLIGHT TECT H 

OTHER (Specify) [H /rhont- 

^ ' — ' (Check one or more) 

f) R&T BASE CAND IDATE l/ 

?,cc ^ TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Large detector arr ays for all wave leno+-h^ 



archxtecture and software . ~ ~ ' ~ ^ ^ ^ • 

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED 

(1) study of candidate detector ar-raTT 4 . • . 

-■ , . aetector array char ac teristics and image enhan ce- 

(digital integration) algorithms. 

techniq ues. ~ ^ — 

(3) envelopment of feasibility demonstration modal. \ 





SPACE TECHNOLOGY NEED 

■’■'■’■LE MULTICHANNEL SPECTRUM ANALYZER (MCSA) 
Real-Time Fourier Processor (10^ Bin) ("FTP"' 


FORM NO. I 
PAGE 2 OF 2 

NO. Q9 E2 06 

THEME /W.G./ TASK 

DATE 4 / 28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

J. Build 1Q6 bin analyzer and test over 2.0 year period 


7. ALTERNATIVE APPROACHES/OPTIONS ~ The only possible alternative is a 

. hybrid phptb-digital technique which is considered to be too expensive 
and unreliable for the anticipated use 

8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER) ”” " 

$ETI research at ARC and .IPL RFI characterization at JPL 


9. TECHNOLOGY SCHEDULES 


1 

SCHEDULE ITEM 

76 

77 

78 


TASK ITEM 
Comp. Sim. Study 



7 


10® bin const. &tes 

t4^ 

, 



lO^ bin design 

< 


— 1 


10^ bin subunit 
10^ bin MCSA cons1 


! O ther data process 
R&Dj Design & 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 

FUNDING (10®$) 

INHOUSE 

^ CONTRACT 


1 8 13 18 10 10 10 15 15 15 15 

.02 .2.3 .3 .1 .1 .1 .1 .2 .2 .2 
.2 1.5 2.6 3.41.0.9 1.01.31:71:71:7 



SPACE TECHNOLOGY NEED 

^ jIXLE Large Capacity Onbo ard Storage Systems 


FORM NO. I 
PAGE 1 OF 3 

|Mr> 10.11/ E2 / 8 

tHeMe7w.g./task 
DATE_J I— 1 21 


^beye fojln^t o£ high-density data storage technologies for gpace_s 
f^anable of storing bits and containing no moving parts. 


“ S 5 

a S Q. 
z oc X 

< o ui 

o a ^ 

OC g (fl 
m ° ^ ' 

< < flP 

S = <= 

S ^ 


,5h 
51 M < 

Ml IL U. 

“ oo 


3. NEED ANALYSIS ! i 

a) LEVEL NOW a , WILL BE LEVEL 0 UNDEF? EXISTING PLANS. 

b) REQUIRED advancement - SHOULD BE TECHNOLOGY READY _ 

AT LEVEL a FOR OPERATIONAL SYSTEM USE BY rPATE:'83, . 90| 

c) RISK IN ACHIEVING ADVANCEMENT; 

high a MEDIUM a 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS^ ENABLING □ OR 

ENHANCING: HIGH Q MEDIUM □ 'LOW U _ 

e) TASKS NEEDED: STUDY 0 ANALYSIS Q RESEARCH □ _ 

GRP TEST a AIRCRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 Fit. Design s D_e_^ (Check one 

■ ; f) R&T BASE CANDIDATE — 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR _ 

USE OF THIS TECHNOLOGY None require d f or A, basic research o ji 

memory storage technology (especially in material research) . ^ 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED 

A. keld NASA concepts fo r fault tolerance and modular architectur e with — _ 
NASA and DOD component s. Supports the Strawman package for e xploration of__ 
the solar system in the requi rement for large capacity solid state storage 

systems. 

B, . NASA is currently deve loping a 10^ bit bubble memory. A sig nificant — — 
improvement in bit storage density, data rates, acce ss time, etc, is require d 


Consideration of alter nate approaches, primarily CCD and o ptical storage | 

should be made since it is not clear that 10^^ bubble memory can be achieved. 





I- 


SPACE TECHNOLOGY NEED 


TITLE A: Low Cost Fault Tolerant Rand om Access 

I Memory 


FORM NO. ! 

PAGE 2 OF 3 _ 


I 

Mr^^ 0.^TE2/8 

THEME /W.G./ TASK 
DATE 4 /27/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Combine C-MOS SOS silicon gate RAM technology with the MHOS EAROM and the 

bubble memory BORAM technologies to pro vide packaged hybrid memory modules 
which are low-power rapid-access nonvolatile memories from the us er point 
ov view. Define control logic, design subsystems, la.yout c ontrol chip 
masks, design package, fabricate prototypes, fabricate and ‘luslify flight 
versions- - 

7. ALTERNATIVE APPROACHES/OPTIONS Endure high cost and low reliability 

of present memories. 


8 . CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Related activity on EOS under 506-18-31, on bubbles under 520-21 01, 


plus DOD BORAM programs lu bubbles and MNOS. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Study 


Analysis 


Fit Design 


Grd Test 


Space Fit Tes 


MANPOWER (M-Y) 

I INHOUSE 

I CONTRACT 


FUNDING no® $) 
INHOUSE 
CONTRACT 



IBSIEIBiElSI 
















SPACE TECHNOLOGY NEED 


TITLE 


LARGE CAPACITY STORAGE SYSTEM 


FORM NO. I 
PAGE.gQF 3 


NO. 10,1 1 E2 

TH^ME/W.G./TASK 


^ DATE 04 /27 / 76 


uuiiiam itiqt.ericii ana process tecnnoqv. where reaui 







SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2 


1. TITLE 


THEME /W.G./ TASK 


2. OBJECTIVE 


DATE_J_ /_27/ 76_ 


bechnoloc 


For proc( 


distributing remote sensing and DCP data to user network s on a fixeq QC-fl-e 

and interactive basis. Assumas pre-existence of an op erational 

— uH ti l r' dl 'I zed 

3. NEED ANALYSrS 

a) LEVEL NOW (H , vyiLL BE LEVEL OO UNDER EXISTING PLANS. 

hi REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 
AT LEVEL FOR OPERATIONAL SYSTEM USE .BY IdaHUSSS— I 
g) risk in ACHIEVING ADVANCEMENT: : - ' 

HIGH □ MEDIUM Q LOW P 
. d) CRITICALITY TO THE ACCOMPLISHMENTS: ; ENABLING (3 OR | 

I ENHANCING: HIGH □ MEDIUM Q LOW O 

I e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH Q) 

‘ GRDTESt[x] AI R CRAFT TEST £] SPACE FLIGHT TEST Q 

OTHER (Specify) □ ^ (Check one or more) 

f) R&T base CANDIDATE X , , ; 

4. COMPLEMENTARY technology ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Pre-exi Stance of an operational g i gabit/sec 


5. SPECIFY TECHNOLOGY ADVANCEMENT: REQUIRED TO 

accomplish NEED - 

1. Operational low cost system study and analysis 

2 . Onboard processor/compression development for low cost user; 

(^5:1 compression) ' : — : 


6. Low cost user terminal design 

7, Low cost user console design ( 




SPACE TECHNOLOGY NEED 


TITLE 


STELLAR SENSING SYSTEM ARRAY PRCCESSOR 


FORM NO. I 
PAGE 2 0F_J=_ 


THEME /W.G./ TASK 


DATE 4 /28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

(1) Review of detector array technology development with special anphasis 


on feasible array sizes (10^x10^ to 1 0^x10^ ) ; (2) System design, indue 


trade-off study between array size and obiect scannin 


evaluation, including a flight test 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


(2) System design 


(3) Fab. & test 


(4) Performance 


eval. 


(5) Flight test 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 
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SPACE TECHNOLOGY NEED 


1- title MICROELECTRONir t 


2. OBJECTIVE 


FORM NO. 
PAGE 1 OF 2 


NO. L 7^12 /E>2/in 


THEME / W.G. / TASK 
DATE_4_ /28 ! 76 


— w., . — wvvfiinjiu^y 1^ 

wj_th emphasis on reTlabnity and hioh density i<:i 


3. NEED ANALYSIS “ — 

a) LEVEL NOW [2] , WILL BE LEVEL (|] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT level (3 for OPERATIONAL SYSTEM USE BY fDATE: 198fi | 

c) RISK IN ACHIEVING ADVANCEMENT: 

— ^IGH □ MEDIUM [|]: LOW □ 

d) criticality TO THE ACCOMPLISHMENTS: ENABLING H OR 

ENHANCING; HIGH [x] MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

, TEStO air CRAFT TEST □ SPACE FLIGHT TE^ n 

OTHER (Specify, 0 V (Cheese or more) 

f) R&T BASE CANDIDATE 506-18-33 (600K) NEW (400K 


i; nou past: L. AIM uiUArt aub-iB-jj (600K) NEW (4Q0 K 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Electron Roam i 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO ^ ^ ■ “ 

ACCOMPLISH NEED 

Reliability: Develop diagnostic methods f o r U udvlno Mn'; fail,,.. 

p lanisns; fomulate jB d els of the mechanis,t. , a nd demonstrate t..t 
- °r assunng reliabili t y jg t he manufacturing 

Hiah.. Density LSI: Devel o p a reliable tbin ox id e n toee»= annl„ - 

lithography to den]onstrate devirp g 





SPACE TECHNOLOGY NEED 


TITLE |_Qy COST DISTRIBUTION SYSTEM 


form NO. i 

page 2 OF 


Mn n/E2/09 

THEME /W.G./ TASK 

DATE 4 /_27 / 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

rnmorehensiv^ sensor-to-user »tudv of low cost operational sys tgn. 

•' 2. Phase low cost distribution syste m into (by then) pre-existin g 

“p.entra1ized“ system in mid-1980'^ 

Optimize d^ee of central izdtlonjn subsequent system versions _ 


7. ALTERNATIVE APPROACHES/OPTIONS l■^thnllt low — 






8 . eURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 




9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
tiger needs study 


•. . . ■ . ■ • I 

Sy stem study 
On -board processori 
Re gional Process. ( 

Auto^-CQuting 

I nw sost terminal 

Low rnst (intenac- 


muBHM 

'SniHHn 




MANPOWER <M V) 

INHOUSE 

CONTRACT 


2 3 3 



.1 .1 .1 .1 .1 .1 .1 


gaBBBBBaEawWM 
















Ui 


>. o ^ 

OB S 


Ui o > = 

•-►jag 

a 5 " “ 

< S U. Z 
O 5 < " 

QD 5 OB UJ 
Q “* <j o 

< T * 5 

UJ X 3 Oi 
S I-. < 05 
O z 2 Z 
o H Q a 

^ UJ lU 


/ — — — 

SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 1 OF 2 

1. TITLE RADIATION HARDENED ELECTRONIC 

NO 10.11 /E- 2 /n 

COMPONENTS 

THEME / W.G. / TASK 

- — . — 

DATE A / 28 ' 76 

2. OBJECTIVE 


-Jo prnvidp a radiation hardened component terhnolnnx/ whiVh ,.„-n 

_withstand a total integrated dose of in® raHc 



a) LEVEL NOW [T] , WILL BE LEVEL 0 UNDER EXISTING PLANS. 

° Advancement - SHOULD BE technology ready 

AT LEVEL [5_| FOR OPERATIONAL SYSTEM USE BY I DATE: 1<3R1 I 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING H OR 

ENHANCING: HIGH 0 MEDIUM 0 LOW □ 

analysis S research B 

^ CRAFT TEST □ space FLIGHT TEST n 

OTHER (Specify) n ,^u . 

- I — I (Check one or more) 

_B R&TBASE CANDIDATE . 186-68-83(1 .3MI ■ ■inR.1R..A ^ 

' UsrOE'™^;rCHNOLOC?^°°'^ AOVANCEMENTS REOUIRED FOR 


: -j o 


> > 


> w< 

UJ u. u. 

•JOO 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1 ^ . DefinT^on of radiatjon hardened in te grated circuit fn. 

I^QS and bipolar linear TP's. 

^ — Hardness assurance techniques. . ' 


(a) Process monitoring 
-(k) Device testing 


i; 


SPACE TECHNOLOGY NEED 


title microelectronics technology 


FORM NO. I 

PAGE2 0F_ 2_ 


k,„1 ,7-12/E-2/10 

THEME /W.G. / TASK 


DATE 4 / 28/ 76 


6. RECOMMENDED APPROACK/PROGRAM PLAN TO ACCOMPLISH NEED 

Reliability: The approach is to first understand the physics of failure 
pro cess in MOS and to develop the necessary diagnostic tools, then to model 
the failure processes and design wafer test chips. High Density_L.SIj — Deyel o| 
thin oxide technology on test structures and then exte nd to devices using — 

E- beam lithography. . ' ■ 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

The reliability aspects of this program is being addr 
The high density work is a proposed new initiative. 


9. TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM 1””* ' ^ 


l|82l83|84|85|86|87|88i89| 90 91 92 93 94 95J 


TASK ITEM 
Modeling 


Diagnostics 


Process Controls 


Test Chips 


Thin Oxides 


E-beam lithograph 


Device feasibilit 


Ij— — 


IIHHI 


MANPOWER (M-Y) L 

INHOUSE lOllOl 10| 101 6 |6 

CONTRACT 


CONTRACT 
























SPACE TECHNOLOGY NEED 


title parallel image processing 


FORM NO. I 
PAGE 1 OF. 2 


NO. 10.11 E- 


date. 


* » 
a ae z 

< S u. z 
o 5 < uj 
« 5 oc m 

Q - CJ 

< * 5 

UJ Z ^ cv 

s K < «? 


2. OBJECTIVE 
DeveloD a 


LSI chip t o provide real-time parallel image processing. 


3. NEED ANALYSIS ■ | i ■ ' " ““ j 

a) LEVEL NOW (JJ , WILL BE LEVEL [2] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT- SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY [oATE; 1985 ] 

c) RISK IN ACHIEVING ADVANCEMENT; 

high [x] MEDIUM □ LOW □ 
ci) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING □ OR 
ENHANCING: HIGH |T1 MEDIUM □ LOW □ 

e) TASKS NEED^ STUDY 0 ANALYSIS 0 RESEARChi m 

GRD TEST 0 AIR CRAFT TEST Q SPACE FLIGHTTEST H 
OTHER (Specify) □ (Check one or more) ^ 

f) R&T BASE CANDIDATE (New) 5QQK 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY _LSI ar-ravs; high density lithngraf 
(electron beam or X-rav) 


5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED 

1. Design of custom LSI arrays. - 

_2. Develop pr e-processing algorithms f or feature extraction from raw" 
data (contour, motion, texture, etc.). ~~ ^ 



SPACE TECHNOLOGY NEED 


TITLE 


RADIATION HARDENED ELECTRONIC COMPONENT?: 


FORM NO. I 
PAGE 2 OF 


Mn io.n A-2/n 

THEME / W.G./ TASK 


— ^ DATE 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1. Identify failure sensitive components/processes through test programs, 


ics of failure studies. 


s changes to enhance radiation tolerance, and 


develop in industry as feasibl 


of technologies 


7 ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

186-68-83 



9. TECHNOLOGY SCHEDULES 
FY ‘ 


SCHEDULE ITEM 


TASK ITEM 
Component Ident. 


Process Correlati 


Screening & 
hardness assuranc 





mmnami 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 



IDQliQI 


Includes funding from 186-68-83 

















LEVEL 1. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT : ' 

PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. title pattern REiCOGNITKaj ANALYZER 
AND DISPLAY (PRA) 


FORM NO. I 
PAGE 1 OF 2 


NO. 9/E2/ 13 

THEME /W.G./ TASK 

DATE i. / 28/ 76 


2. OBJECTIVE (1) Develop visual interactive ^stem for identifying intelli- 

gpn-F Bignals in tte_mas ciiviq nn^ flip nf thp - Fnnrier . final y7or (FTP) - ; — (2) 

auto nated pattern reoognition scanner for identifyim intellige nt- sicpala with 

high probability and acceptably low false alarm rate. ' ' 

3. NEED ANALYSIS 

a) LEVEL NOW □ . WILL BE LEVEL Q] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Fs] FOR OPERATIONAL SYSTEM USE BY rPATE: 1985 I 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH 0 MEDIUM □ LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ; ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM Q LOW □ 

I e) TASKS NEEDED: STUDY (X) ANALYSIS (3 RESEARCH (X] 

GRDTEStEI AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q Test as part of overall SETI systgfiCheck one or more) 

f) R&T BASE CANDIDATE New. Need $1.1 million in FY 77 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Large menory (11/E2/14) and ETP (9/E2/Q6) , large space antenna (09/E 2/30) 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1. Determine display media/human factors matched to solve display 

2. Feasible hardware implementation. 

3. Test and evaluate candidate systans on SETI problem. . 

4. Synthesize and test optinal zoon display (with lO^^ memory) 

5. Suirvey likely intelligent piattems. 

6. Develop suitable P.R. algorithms. 

7. Oinpletnentation of algorithms with selected hardware. 

I S. Continuing develoo3>ent of device technology for PBA. 


Design and test PRA. 


rdblem. 





SPACE TECHNOLOGY NEED 


FORM NO I 
PAGE 2 OF i 


TITLE 


PARALLEL IMAGE PROCESSOR 


MO 10.11 E-2 12 


THEME /W.G./ TASK 
DATE 4/28 / 76 


6. RECOMMENDED APPROACH/PROGf^AM PLAN TO ACCOMPLISH NEED 

The approach requires the Integration of digital logic elements with a 
photoreceptor array. Feasibility will first be demonstrated on a small 
array. The concept will then be expanded to handle processing of an 
entire imaging frame. 


7. ALTERNATIVE APPROACHES/OPTIONS A parallel ontical approach is being 
pursued at GSFC (TSE Computer) RTOP #506-20-14. 


8. current/planned RELATED ACTIVITIES (RTOP, OTHER) 
(None) This is a new proposal.- 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 

76 

77 

78 

79 

80 

81 






E9 



iS!»1 

ID 

E3 

EH 

03 

EH 

TASK ITEM 
Circuit Design 







1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Aloq. Dev. 







■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 




Feasibility 






V 



■ 

■ 







■ 




Full Frame 









■ 

■ 




■ 



■ 




Processing 








f 

■ 

■ 


■ 

■ 

i 



■ 
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■ 
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MANPOWER (M-Y) 
INHOUSE 
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1 

1 

■ 

■ 

■ 

■ 
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■ 

■ 
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■ 

■ 

1 

CONTRACT 








■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

FUNDING (10®$) 
INHOUSE 

• 


.4 

.6 

.8 

.8 

.8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

^ CONTRACT 



.1 

.2 

.4 

.7 

m 
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_ 

_ 

_ 

1 

_ 



_ 

_ 
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SPACE TECHNOLOGY NEED 
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FORM NO. I 
PAGE 1 OF 2 


TITLE Large Capacity Ground Data Storage Syste m NO. 9.11 E2 14 
theme /W.G./ TASK 


DATE. 


— /—I 


ge PeWI'Yfgh capacity (10^^ bits) , high transfer rate (10^^ . 

I groi^ data archival storage system. The data catalogulhg function will als o 
be considered. 

3. NEED ANALYSIS 

a) LEVEL Now il], WILL BE LEVEL [4] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [ 5 ] for OPERATIONAL SYSTEM USE BY f^TE: 1985 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH Q MEDIUM LOW I | 

e) TASKS NEEDED: STUDY Q RESEARCH 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check o ne or more) 

f) R&T BASE CANDIDAT E ^ ' 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Erasable storage materials for optical and 
slsctron beam storage systems. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Dir ect optical storage systems are now under development (502-23-31). 

Sig nificant improvement in these areas is required: (1) erasable storage ~ 
med ia; (2) improvement in storage density, (3) data transfer rates. Studies 
system archxtecture, data access/transfer methods and the cataloging 
function are required. 

data management considerations will include all external as wen 
as internal (cataloging) tasks. 



SPACE technology NEED 


form no. I 


PAGE 2 OF 


TITLE RBCOGNITION MC^YZ ^JggM- ' THEME /W.G./ TASK 

— ~ „ date ^ / 28 / 76 __ 

-— — 

tasks on identitled patterns — _ — _ 


7 alternative approach es/qptions ______ 

No alternative approach is presently 


Tja-me iteiTKjries (11/E2/14) 


9. technology SCHE DU 1. ES — 


vdv. Feas. Stud y — . 
;!o ns t/Eyal . Candid . 

^thesize Qpt.Zoa 

?rel.Patt.Reoog.St; 
a.R. Algorithm Sur 
?.R. ImpleJrt. Feas. 

3evice Tech . for 
Design & Test PPA 


Mimw 




li^ANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


517 15 15 15 |6 
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SPACE TECHNOLOGY NEED 
1. title .Safety in the Multipnrp nc^ 


Space Power Platforms 


FORM NO. I 
PAGE 1 OF 2 

NO. 7 - E2 - 21 


theme /W.G./ TASK 
date_4_ 123. 123 


2. OBJECTIVE 

aspects in the handling of space power 


3. NEED ANALYSIS 

level now QI . WILL BE LEVEL 0 UNDER EXISTING PLANS 

" ''“''-''^‘^EMENT - SHOULD BE TECHNOLOGY READY 

level [ 5 ] FOR OPERATIONAL SYSTEM USE BY I DATE: |i)SS 

c) RISK IN ACHIEVING ADVANCEMENT: 

high □ MEDIUM □ LOW [x] 

d) criticality TO THE ACCOMPLISHMENTS: ENABLING fx! OR 

ENHANCING: HIGH Q MEDIUM Q LOW □ 

“’"iRDTLTra analysis B RESEARCH □ 

StQ) AIR CRAFTTEST Q SPACE flight test n 

OTHER (Specify) H ^ 

— ' — (Check o ne or more) 

f) R&T BASE CANDIDA TE ~~ ' 

' uffoF ™cHNO^Sg?'°^?^^ 


'■IcCOMPL"lHrEED°°" REOUIRED TO 

as the i-NolPNAnLAFiAA „ f 

f g . » such as automatic m gt . techniques which establish es additional 

ThT^d^einent nec ess^^^TTTT;:;;;;^^ 




f 




/- 

SPACE TECHNOLOGY NEED 

> 

FORM NO. 1 
PAGE 2 OF 2 

TITLE Large Capacity Ground Data Storage System 

MO 9,11 E2 14 


THEME /W.G./ TASK 


DATE 4/28/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1. Major activities in the development of high density, erasable storage 


media for optical or electron bram storage are required. In addition, tech- 

mr 


niques fcr high speed (10'^^ bits/sec) data transfer to and from memory need 


development . 


2. System design, including consideration of internal and external data 


management functions. 

S', sysrem rmpiementatxon~ 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Development of high density tape recording systems (OA, OTDA funded) 


High capacity data systems, 502-23-31 (.2M) 


9. TECHNOLOGY SCHEDULES 


SCHEDULE ITEM 


TASK ITEM 


1 . Stcrage media 


2. Data transfer 


3. Sys. design 

4. Sys. fab.. 


test . 


76 

77 

78 

79 

80 

81 

CM 

00 

83 

84 

85 

86 

87 

88 

89 

CO 

o 

91 

92 

93 

94 

95 
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SPACE TECHNOLOGY NEED 


1. TITLE 


FORM NO. I 

PAGE 1 OF. 2 


NO. 


E2- 22a 


THEME / W.G./ TASK 


DATE_4_ /_76_ 


3. NEED ANALYSIS ~ — 

a) LEVEL NOW [I], WILL BE LEVEL d] UNDER EXISTING PLANS. 

b) REQUIRED /^ANCEMENT- SHOULD BE TECHNOLOGY READY 

AT LEVEL Lsl FOR OPERATIONAL SYSTEM USE BY Id ATE: 1 Q7R I 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [J LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY Q) ANALYSIS Q RESEARCH H 

GRDTEStQ AIRCRAFTTEST □ SPACE FLIGHTTECT n 
OTHER (Specify) □ (Checkone or more) 


f) R&T BASE CANDIDATE 


4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY _ j_ETI antenna system Hp.inn ' 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED 

_RFI ana1ysis.and_suppoi j;^ tests, are required to establish the 
n Mnitude _ o f potential interference to SETI by unwanted sourf:Pc. 
jdfasequent anal y sis shall be performed to provi de 

JMteiua]_faiL ^ i :(ir1i.q CCIR fi11o ra tioii .ua. f freaoenriP. fo. 

sjr stems. analysis shall also be performed to eyaliat e potentfel ^hi.lrHnp 

Earth based system operates 1.4 to 1.727 GHZ. ~ ~~ 

Space based system operates 1.4 to antenna limit. ~ 





r \ — — 

A 

SPACE TECHNOLOGY NEED 

FORM NO. 1 


PAGE 2 OF 2 

Safety in the Multipurpose 

NO. 7 - E2 - 21 

1 Snar.p Pnwpr P1affny»mg 

THEME /W.G./ TASK 

— ^ DATE 04 /28 /76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

PevelopiTient phases (block 9) starting ;with first general and then | 


specific guidelines for detection and inionltorlng systein developm ent. 
Guidelines v/i1T, of necessity, will ericompass general hig h power usage, 

St udy/test phases 3, 4, and 5 will also determine whether or not 

component development is neederi, 


7. ALTERNATIVE APPROACHES, 'OPTIONS 

I 













SPACE TECHNOLOGY NEED 


1. TITLE RADIO FREQUENCY INTERFERENCE (RFi; 
ANALYSIS. MSPP 


FORM NO. i 
PAGE 1 OF P 


DATE i /28 


2. OBJECTIVE 

Perform invpst.iqfltion , analys is and tP^t 

microwave frequencies and secure CCIR as.sinnmpnt.; 


3. NEED ANALYSIS 

a) LEVEL NOW H] , WILL BE LEVEL [|] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: 1 990 | 

c) RISK IN ACHIEVING ADVANCEMENT; 

high □ MEDIUM □ LOW [X] 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEED^; STUDY [j] ANALYSIS (x] RESEARCH H 

GRDTEST[X] air CRAFT test Q SPACE FLIGHT TEST O 
OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDIDATE 

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


spectra can be derived. 




5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Effojl_win provi de fun understanding of output spectra of each DC to RF 
^nverter candidate when coupled to candidate antenna elemen t?:. pcC and 
m j regulations will be res ear ched to ascertain requirem ent..;. System 
^de studies win determin e impact on oTher spectrum use rs, with nntfnnc' 
fo r clear or shared ch annel. National/international agreement s for 
operating frequencies, guar d bands, allowabl e harmonic and spurious levels 
will be made. 



r I 

SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 2 OF 2 

! 

RADIO FREQUENCY INTERFERENCE ANALYSIS, SETI 

NO 9/E2/22a 


THEME /W.G./ TASK 


DATE 4 / 28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

a. Imvestigate potential sources of interference in desired band. 


Ians for CCIR frequency request for Phase 1. 


c. Design RFI shield for space system. 


Follow-on analysis/tests/CCIR interface. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 



9. TECHNOLOGY SCHEDULES 
FY 




TASK ITEM 
a. Initial Inv. 


I 


CCIR Phase I 


Planning 


MMU 
lilB 

E5BS33I 


d. RFI Technolog 


Phase II & ir 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 



3| 3| 31 1 f 1 I 1 1 1 


.1 .2 .2 .2 .6 .6 .6 .6 .6 




























^PACE TECHNOLOGY NEED , 

— PAGE 1 OF 2 

title Jl icrowave Power Transmission and Reception Mn 7 - EZ-P ^ 
' theme /W.G. /TASK 

■ DAT E i. / 27/ 1976 

technical and economic feasibili ty o f 

I'sT rbit fr om sy nchro 

nous_orbn to Eart h by means of microwave t■r anc=m^cc■■•». 

3. NEED ANALYSIS " ' — 

. I 

a) LEVEL NOW O, WILL BE LEVEL [T| UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (7] for OPERATIONAL SYSTEM USE BY fFATE: 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH [g MEDIUM Q LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [x] OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY [X| ANALYSIS Qj RESEARCH pH 

GRDTEStQ air craft TEST Q SPACE FLIGHT TEST 0 
OTHER (Specify) □ _ (Check one or more) 

f) R&T BASE CANDIDATE " 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Extremely Targe space structuresi hioh nnwop 

' development; control syste m s; safety systems; RFI: 

to orbit. “ — ■ — 

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH ^'EED 

Studies show tha t high powei-/efficiency tubes (5 KW at 90*), hiah oain/effi. 
ciencj^antennas (92 dB at 90*) and extremely accurate nointinn ont°l ,.,i.i 

production. Transmitter tube technoloev fefft.i...., il 

Z! bandwidth) must be develnned tn 
required performance characteristics. 



SPACE TECHNOLOGY NEED 


FORM NO. 
PAGE 2 OF 2 


RADIO FREQUENCY INTERFERENCE ANALYSIS . MSPP NO. 7 /E2 /22b 

theme /W.G./ TASK 

— — - ■ DATE_ 4 / 28/ 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 




_£and1date whpn co'i oTed to antpnna 

b. Resear ch ITU and FCC regulations to establish requirem ents. ~~ 

c . _ Perfonn system study t r adeoffs to determine impact.*; n n SSPG . 

d- - Obtain national/lnternational agreement for operating freouencv. onar rf 
bands, and spurious levels. “ 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 

■■ FY 

SCHEDULE ITEM { 76 1 77 1 78 h.g I nn I fli 


TASK ITEM 


a. Spectrum 


b. Study Contract 


c. System Trade 


d-CCIR Agreement 


MANPOWER (M-Y) 
INHOUSE _ 
CONTRACT 


FUNDING (IqO $) 
INHOUSE _____ 
CONTRACT 


mi nmiHiiM imii 

■mi aiilimUBil 
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1 n II li li li h h 
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SPACE TECHNOLOGY NEED 
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FORM NO. 
PAGE 1 OF 2 


1. TITLE Laser Power Transmission 


NO. 7/E2/24 

THEME / W.G./ TASK 

DATE__i- /J?/_Z£__ 


2. OBJECTIVE ~ “ 

; -- * ^ y st ^ e . siqn and rnmpnnents for - sp a c e- to - ^ a c o las e r 

! power transmission -r— 


3. NEED ANALYSIS 

a) LEVEL NOW (3 , WILL BE LEVEL d] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT -SHOULD BE TECHNOLOGY READY 

AT LEVEL [t] FOR OPERATIONAL SYSTEM USE BY rOATE:1991 '1 

^ ^ MEDIUM |TI LOW □ 

d) criticality TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

enhancing! HIGH Q medium □ LOW □ 

e) TASKS NEEDED: STUDY (I) ANALYSIS Q RESEARCH Q 

GRD TEST Q air craft test Q SPACE FLIGHT TEST [x] 

OTHER (Specify) □ . . (Check one or more) 

f) R&T BASE CAN DIDATE !' ■ 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED 

Tr ^^t^g/Receiving syste- beam dirPrtim t .r hni ai..^J:^pr„vp tr.rlring 

Lifetime of components which degrade under space enviVonmpnt., 

Component/ system efficiency 


SPACE TECHNOLOGY NEED 


TITLE Microwave Power Transmission and Recepti( 


PAGE 2 0F 


FOI|M 


NO. 7 - E2 - 

THEME /W.G./ TASK 


■ date 4/ 27/ 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
Ini tiate a systeniatic program to define microwave energy transini..inn 
concepts and answer fundame ntal questions detemin inn feasibility Initiate 
a program of system engineering s tudies, technology deve lopment and 
emonstration tes ts. Key areas include power sources, interfaces, DC-RF/RF- 
DC conversion, mechanical systems, phase front control, etc. 


7. ALTERNATIVE APPROACHES/OPTIONS A laser s ystem of power transmission 
h ^een suggested although substantial increa ses i „ 

a re required. ‘ ^ 

% CURRENT/PLANNED RELATED ACTIVITIES IRTOP DTMPRt ^ ' 

E nergy transmission by microwaved 

R ^eiving anten na technology development RT OP 650-4n-in ~ 

DC_to RF converter development. RTOP fiF.n-/in-i n 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


System Study 


wmgjnam 


Operation 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 




€!!!■■■■■■ 


5 |5 I 5 I 8 10 10 5 


funding no® $) I I i I I I I 

Ll^UUb .3.3 

. CONTRACT 
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SPACE TECHNOLOGY NEED 

1. TITLE Space-to-$pace Wide Band Communications 


FORM NO. I 
PAGE 1 OF 2 

NO. E2 25 

THEME/W.G./TASK 


DATE. 


26 , 76 


' ^eTe^bja Sonimunication systems for itiultTple point-to-point communicat.Tnn<; 
in space between Adva nced Space Transportation Vehicles and those used 
in Industrialization of Spa^ 

3. NEED ANALYSIS | 

a) LEVEL NOW [|] . WILL BE LEVEL H] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL FOR OPERATIONAL SYSTEM USE BY I DATE: 1988 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 ! LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

- e) tasks NEEDED: STUDY 0 ANALYSIS (T) RESEARCH [X] 

GRDTEST[X] air CRAFTTEST □ SPACE FLIGHT TEST 0 
OTHER (Specify) □ : . (Check one or more) 

f) R&T BASE CANDIDATE 

4 complementary TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


^ < X 

‘ o o 
> ac 

■ >■ ^ o 
! X UJ 2! 

ivgi 

; ^ S ^ 

: X ^ 2 
' ^ < X 

■ ^ Sf u. 


-I < t 

m K 5 

5; c/5 < 
u u. u. 
-J O O 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Support wide band communications (numerous voice, data, and video channel s) 

using frequencies above K band; iJe. , millimeter waves and D&G bands abov e 
100 GHz, and/or laser links. All components of these links including 

multi-beam antennas for simultaneous transmissions to multiple vehicles. 

analysis to optimize frequency and modulation technioue selecti on . 






SPACE TECHNOLOGY NEED 


TITLE Laser Power Transmission 


FORM NO. I 
PAGE 2 OF 2_ 

no._L .. i i 

THEME /W.G./ TASK 


DATE 

6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

! Systems -studies to identify alternatives among LASER types and beam___ — 
' transmitter/receptor s optimizing for efficiency and 
~nntics. A modest powe r sy^m will be developed for experimental flight 

test foll owed by high power system development for long term nee^. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 

PY — — — — — — — T — " 

QPMFnuiFITEM i^i77|78|79|80l8l|82|83[84 8^_86 _90 j2_93 ^ 


TASK ITEM 
System studies 


Component Dev. 





High Power System 


i MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10® $) 

INHOUSE 

CONTRACT 


2 4 1 10 10 8 4 2 


.cdofiGs 


.1 .2 .1 .5 .5 .4 .2 .1 





















LEVEL 1. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3, THEORY TESTED BY PHYSICAL EXPERIMENT OR - 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MAtHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4, PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 

1. TITLE On-Board Multi -L oop, Multi-Channel 
Communications System - 


FORM NO. I 
PAGE 1 OF 2 

NO. 26 

THEME / W.G./ TASK 

DATE 4 / 28 I 76 


o p^ lys terns whi ch meet the onboard (internal) voice, video, data 


and, cotimand commumcations requirements of large mijlti-man space 

stations 

3. NEED ANALYSIS I 

a) LEVEL NOW (3, WILL BE LEVEL (T] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL fn FOR OPERATIONAL SYSTEM USE BY IdatE: 1985 
cj RISK JN ACHIEVING ADVANCEMENT: ; j 

HIGH □ MEDIUM jx] LOW □ ; 

d) CRITICALITY TO THE ACCOMPLiSHMENTS: ENABLING [x] OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH Q] 

GRDTESTfX] AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) □ / (Check one or more) 


f) R&T BASE CANDIDATE - 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 



5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Low cost (probably using expandable standardized module approach) , low 


on of trackinq and telephony techniques to 


multiple types of signals (voice, video, commands) in multi pie, duplex 


communication modes. Audio and video terminal devices such as color 


TV flat panel or projection displays. 




SPACE TECHNOLOGY NEED 


form no. i 

PAGE 2 OF 2 _ 


title! space-to-space wideband communications 


N,n 8J2/E-2/25 

THEME / W.G./ TASK 


DATE 4 / 28/ 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Use of rnmmuni cat ions freque ncies above K Band including 1 .Mersjbo_ 

bandwidths up to i8oo mhz 

approach to accommodate multiple vehicle communica tions trafflc_jodel^ 


7. ALTERNATIVE APPROACHES/OPTIONS A family of systems using in^ easingly 
highe r frequencies: minimeter waves, D & G bands, laser. — — 

8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) , . ^ 

Relay communications link s proposed for low Cost .. MuUiTS £mi:fi 

Communi cations. — ~~ 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Traffic Model 


Bandwidth Req. 


Sys. Selection 


Design/'Oev. Alt 


Breadboard 


Engr'g. Model 


Evaluation 


Deficiency Correc 


IMANPOWER (M-Y) 

i INHOUSE 

i CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 



nEBBgmgl 


















SPACE TECHNOLOGY NEED FORM NO. I 

— PAGE 1 OF 2 

LQ M NOISE RECEIVER NO. 9J0/E2/27 

- " THEME / W.G. / TASK 

- — D ATE i /28 I 7^ 

2. OBJECTIVE — — — 

■PevRlon Inw n oisp receiver system for SETI. either for Earth or 

Space-bas ed systems. Similar system required for Orbiting Deep Spa ce 
Station (QDSRS ) 


1. TITLE 


3. NEED ANALYSIS 

a) LjEVEL NOW (3 , WILL BE LEVEL D UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOi onv RPAPY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY (oATE: 1984 I 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH Qi MEDIUM □ LOW (□ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [I] OR 

V I ENHANCING: HIGH □ MEDIUM □ LOW Q 

e) TASKS NEED^: STUDY 0 ANALYSIS 0 RESEARCH (3 

GRD TEST [Y| AIR CRAFT TEST Q SPACE FLIGHT TES^ Q 

OTHER (Specify} □ (Check one or more) 

; f) R&T BASE CANDIDATE _________ 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Antenna design to ascertain max, operating freq. 


5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED 

-a .. Receiver nni«; Q temperature: less than 3K. 

b. Receiver bandwidth; 300 mhz ■ I 

c. Tunable over 1.4 GHZ to antenna frequency limit using either tunable 
maser or tunable cooled up converters. 

— . Qrbitin q D eep Space Station maser Will operate at fixe d conversion 


I 



SPACE TECHNOLOGY NEED 


TITLE On-Board, Multi-Channel, Multi-Loof 
Communi cations 


FORM NO. I 

PAGE 2 OF 2 


THEME /W.G./ TASK 


DATE 4/28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Application of Trunking/Telephony techniques to large, multi -man space 



7. ALTERNATIVE APPROACHES/OPTIONS Flat panel displays 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 



9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM : 


TASK ITEM 
Systems Studies 


Standard Module 


mmmum 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


■■Hiiiiiiiimi!!! 

■■miiimimimii 
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SPACE TECHNOLOGY NEED 

_y^ntenna Analysis/Desiqn for SETI and 
ODSR S 


FORM NO. I 
PAGE 1 OF 2 

NO. 9aQ/E2/?« 

theme /W.G./ TASK 

DATE ^ / 29 / 76 




2. OBJECTIVE „ 7~ ^ 

° ne c essary for antenna selection . th.n 

-4mmila_de. ve1npmpnt thru pr n fotypR model t o st. 


3. NEED ANALYSIS 

a( LEVEL NOW 13 , WILL BE LEVEL 0 UNDER EXISTING PLANS. 

r'l’Tvfi! - SHOULD BE TECHNOLOGY READY 

AT LEVEL [ 5 J for OPERATIONAL SYSTEM USE BY rDATE:]984 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH Q MEDIUM [J] LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [71 OR 

ENHANCING: high □ MEDIUM 0 LOW □ 

analysis (3 RESEARCH Q] 

DTEST0 air CRAFT TEST □ SPACE FLIGHT TEST P] 

OTHER (Specify) 0 (Check one or morel 

f) R&T BASE cand idate ''' ' ' 

A advancements required for 


5. SPECIFY technology ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

ant p nnri E R a u IrPNPpTvf^^^ do velg^^utom-tach nninm, e., ^ 

— estimate of r e quirempnts 


SETI Phase 1 

3n 

r’ — ^ ’ '-if — t— t — i**.! 1^ 

1.4 tp ■?nn CU7 


SETI Phase 2 

300 

*-* ^ — i-JJ — juu nrlr - 

1 . 4 f n 1 CU7 


J^ETI Phase 3 

^ 3000 

— L»-3 — lay — La_ lanz 

1 d 1 c r»i i“? 


' ODSRS Phase 1 

50 

L^-=t — UJ — LD — liH/ 

2-3. 8.4 


ODSRS Phasp ? 

100 

2^8.4,!^ 
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' SPACE TECHNOLOGY NEED 


title 


LOW NOISE RErFTVFP 


form NO. I 
PAGE 2 OF 2 

NO. _9JO/E2/?7 I 

Theme / W.G. / TASK 


. ! fo r SET! and OD^PC 




7. ALTiRNATIVE APPROACHES/OPTIONS 

TjinabiejiMsg^^ „„ cnnv.[:;ir~~ 

«. CURRENT/PLANNED RELATED ACTIVITIES (RTO? 


.OTHER) 


I 9- technology SCHEDULES 

• FY 

SCHEDULE ITEM 1 76 | 77 1 78 I 


task ITEM 

a. _Reos. Def. 

b. System 
Configuration 
Trades 


MANPOWER (M-Y) 
IN HO USE 
CONTRACT 


funding (?0®$) 

INHOUSE 
C0NTRACT~~~1 


MhHHBIHIIM 

nflbl 

jBEBmii 



LEVEL ». BASIC PHENOMENA OBSERVED AND REPORTED S. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OE STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THri-ABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2 



3. NEED ANALYSIS 

diIlEVELNOW [H , will be level [2] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY IdatE: 19M ~ 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM □ LOW ^ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH [J MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH □ 

GRDTEStH AIR craft test □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

_ f) R&T BASE CANDIDATE ^ 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

X- and K-band power amplifiers. 



5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop transponder requirements, design, fabricate and test a breadboard 


(electrical equivalent to flight unit) in a simulated space environment. 


This transponder operates at X-Band on the uplink and provides optional 


downlink operation at S and X band, or S and K band. 








SPACE TECHNOLOGY NEED 

I Antenna Analysis and Design for SETI and 

j ODSRS 


FORM NO. I 
PAGE 2 OF ^ 

NO. 9.10/E2/28 

THEME /W.G./ TASK 

PATE 4 /29 /76 


f- f^ECpMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED ~ 

I ^ i a. Develop final set of requirements 

~ ~ potenti a l antenna configurations, estimating c osts. 

feasibility ris ks. 

j ^i^ ve_1op technology through prototy"^ fab . 4 test 3 for Phac;p i 

^ ^ for SETI ' 

— • Technolog y dev, for Phases 2 A 3- 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 

- FY 

SCHEDULE ITEM ' ' ' ^ 


TASK ITEM 

a. Requirements 


b. Tradeoffs 


c. Prototype Fab 


d. Technology for 


i Phases 2 & 3 


mimimim iiiii 

||j|{ lililll illli!H 


MANPOWER (M-Y) I I I I I I I I I I I 

inhouse 13 I 3 { 3 i 3 I 3 I 3 I 3 I 3 I 3 I q U 

I CONTRACT ^ — — 


FUNDING (10®$) 
INHOUSE 
CONTRACT 
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SPACE TECHNOLOGY NEED 


TITLE 


or S-K Downlink 


FORM NO. I 
PAGE 2 OF 2 


NO. T0/E2/29A 

THEME /W.G./ TASK 

DATE 4 /29 / 76 


6. RECOMMENDED APPROACH/PROGBAM PLAN TO ACCOMPLISH NEED 

a. Develop final set of reauireitients 


b. System design, including digitiz 


c. Fab. & test breadboards of critical elements. 


. Fab & test prototype units 
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SPACE TECHNOLOGY NEED 

.Global Positioning System 4^avianti^n 
and Tracking Data Caiimunlcations 


FORM NO. I 

PAGE 1 OF 2 

NO.8,11,12 E2 


data froiirgfabrrWsItion system r^y<aTAR) 


theme /W.G,/ TASK 
DATE 4 /J7> 76 


3, NEED ANALYSIS 

a) LEVEL NOW Q] , WILL BE LEVEL [|] UNDER EXISTING PLANS, 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (TJ for OPERATIONAL SYSTEM USE BY rH^;T988~ 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [Y) LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING [T] OR 

ENHANCING; HIGH □ MEDIUM Q LOW □ 

e) TASKS NEEDED STUDY 0 ANALYSIS 0 RESEARCH fl 

SRDTEStUI air ORAFTTEST □ SPACE FLIGHT TEST on 

OTHER (Specify) Q ^ (Check 

f) R&T BASE CANDIDATE 


f°“^‘-™ENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

with Mr Foi-ce navstab ,v.w 


" — SySTienK 


gltUu des. 




SPACE TECHNOLOGY NEED 


FORM NO. 
PAGE2 0F_i_ 


title Spacecraft Transponders at 43/86 G 1 & 2 


NO. 11/E2/29B 


THEME / W.G. / TASK 
DATE 4 /29 / 76 


6. RECOMI^ENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

a. Develop final set of requirements. 

b. Design system. 


c. Fab and test breadboards to level 3 or 4 the critical elements. 

d. Fab and test prototype units of total transponders. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

a. Requirements 


b. Design 


c. Breadboard Fab 


& Test 


d. Prototype Fab 


& Test 


76 




77 


78 


79 


80 


81 


82 




83 


84 


85 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 


j MANPOWER (M-Y) 
1 INHOUSE 
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4 
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FUNDING (10® $) 
INHOUSE 
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LEVEL I. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF 2 


1.TITLE Cost Multi-Service CoInInunlcatiorj^^ 3^2. E2 31 

Systems THEME / W.G. / TASK 


DATE_il_ /e£. A 


2. OBJECTIVE 


of information types (multichannel, voice, video-imagery, data 


3. NEED ANALYSIS 


a) LEVEL NOW L±l , WILL BE LEVEL l^| UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL ri FOR OPERATIONAL SYSTEM USE BY fDATE: 199^ 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH [3 MEDIUM □ LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [J OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

e) TASKS NEEDED; STUDY [x] ANALYSIS |] RESEARCH P 

GRDTEST[3 air craft test □ SPACE FLIGHT TEST ^ 

OTHER (Specify) Q ^ (Check o ne or more) 

f) R&T BASE CANDIDATE 


4; COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 



5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Low cost mobile ground terminals; increased radiated power 


from satellites through combinations of higher power trans- 


m ltters and larger high-gain antennas; shape d multibeam antenna 
systems; R.F. spectrum utilization techniques; broad banding; 


and multiplexing techniques to accommodate multiple channels & 


video data; bandwidth compression; methods of 


r e qulrements of the COIR. Low 'cos t methods o f p; 
t he atmospheric attenuation problems of the higher frequencies 
including lasers required by wideband Information; . 






SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 2 OF 2 - 


7*'*'*-^ Global Positioning System - Navigation and nq. 8, 11, 12 E-2 30 

' Tracking Data Cortmuni cations THEME / W.G. / TASK 

DATE 4/28/76 

,6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

^ kylld on POD N/WSTAR system by developing compatible antenna/receivers 
for...space craft. For operations higher than 11 .000 nautical miles 

develop second generation NAVSTAR to assure communication link. 

Drr^t communication with NAVSTAR -satpiiitoc 


7. ALTERNATIVE APPROACHES/OPTIONS + -4. ..u 

Relay satell i tes to communicate with 

the baseline NAVSTAR system 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

OEX (Orbiter Experiment Program) plans experiment u«;inc 


receiver. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
OEX NAVSTAR 





MANPOWER (M-Y) 

I INHOUSE 

I CONTRACT 

FUNDING (10®$) 
INHOUSE __ 
^ CONTRACT 


1 2 3 3 6 6 4 3 


15 ^ d; ^ ^ JS 

.2 ,.4 .6 .6 .6 .6 .4 .2 
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SPACE TECHNOLOGY NEED 


FORM NO. I 

W.TLE_Act1 ^du'iar. 

Antennas. ~ 

— ~~~ date ^ /_j6/ 76 

3 ^ X an7T;;:;:7 — ~ — 


3. NEED ANALYSIS ' — 

b) required'a ^ existing plans. 

A? LEVEL "" technology READY 

atlevelB eor operational system use by I 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH Q MEDIUM LOW Q] 

d) CRITICALITY TO THE ACCOMPLISHMENTS- ENABLING H no " " " " 

enhancing: high Q MEDIUM ^ LOW 

e) TASKS NEEDED; STUDY ANALYSiq T 71 oeo^ r-i 

GRDTESTn AIRCRbrTocx^rn^ RESEARCH 0 

OTHER^D ° SPACE FL,GHTTE^0 

(Check one or more) 

f) R&T BASE CAND IDATE 

None ^ ^ ~~ — ^ 


of modular antenn;^ 


( 

SPACE TECHNOLOGY NEED 



FORM NO. 1 
PAGE 2 OF 2 

TITLE Cost Multi-Service Communications 

NO. T ^ F? ^ 

Syfetems 

THEME /W.G./TASK 
DATE ^ / 2^ 67 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

High power communications satellite (s) with large antennas 


and capability of relaying Information from ground stat ions 

or other satellites (Earth Resources, etc.). Narrow and broad 

beam, multiple access capability. Use of higher microwa ve 

frequencies and lasers. 

S’PP^osch Is , a multipurpose communlcatfans satellite. 
Extensive systems studies to addr ess cost and technning v 

7. ALTERNATIVE APPROACHES/OPTIONS Dedicated ground-to-space and 

spaceT:t . o- s pace cnmmnni cati nns sateii i t . pR each -^-yre of 
application. ^ 

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

TDRS, GTS, NAVSTAR, MARISAT ■ ‘ 


9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 

76 

77 

78 

79 

80 

81 

IF 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

TA^K ITEM 
Systems Stud. 
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^Includes Disolavs 


1 MANPOWER (M-Y) 
I IN HOUSE 
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4 
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4 
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1 CONTRACT 
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FUNDING (10®$) 
INHOUSE 



J 



>JU 


.3 



J 










L CONTRACT 

__ 

_ 

jJi. 


LiJ 

k 



LC 

iA. 















LEVEL I. BASIC PHENOMENA OBSERVCD AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OH ^ 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT ^ 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


r 

SPACE TECHNOLOGY NEED 

N 

FORM NO. 1 
PAGE 1 OF 2 

1. TITLE Relay Technology for Planetary 

MO lO/E-2/ 33 

Spacecraft 

THEME /W.G./ TASK 


nATF ^ / 28/ 76 

: ^ 

2. OBJECTIVE , . ' 

Perform analysis and system studies necessary 

to provide cost, I 

effective configurations for relay communications to probes, landers. 

penetrators, or sub-satellites. 

L — — ^ ^ 


3. NEED ANALYSIS 

a) LEVEL NOW 0 , WILL BE LEVEL (U UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 


AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE: 1984 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ; ENABLING □ OR 

ENHANCING: HIGH Q MEDIUM 0 LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

. GRDTEST 0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) □ (Check one or more) 


f) R&T BASE CANDIDATE 


RTOP 506-20^22 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Propagation modeling Study. 


5 . SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop set of system requirements summarizing potential missions. 
Design, develop, and test relay system candidates in simulated 

planetary environments . 

Emphasis on cost effective, multi-mission, maximum performance 
applications. 
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SPACE TECHNOLOGY NEED 


T'TLE . 

Array Antenna<; 


form no. t 
PAGE 2 OF 2 


theme /W.G./ TASK 


6 . RECOMMENDED APPROACH — A /?Q 775 

Prototype syst^dPsT^ Potentialji^s s i ons 

Prototype Fa b, and Test 
jj_ Shuttle Experiments 


7. alternative approaches/option^ 


«. current/planned related ACTIvmES ( RTOP.OTHE m 


9. technology schedules 

F 

SCHEDULE ITEM 1 


manpower (M-Y) 
INHOUSE 

contract 


HH 

■HHH 






















SPACE TECHNOLOGY NEED 


TITLE 


Rel ay Technology for Planetary Spacecraft 


FORM NO. I 
PAGE 2 OF 2 


THEME /W.G./ TASK 


date 4 729 / 7fi 

6. RECOMMEKjdED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

— Establish set of performance requir ements. 

b. Review data on atmospheric e ffects. ~ ^ — ~ 

c. Establish per f mnance of coherent, n on-coherent. and hybrid 

modulation techn1gup<:. 

d. Relay system configuration trades. - ~ 

e. Antennas and antenna pointing. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


9. TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM FyS 1 ' ^ 


TASK ITEM 
a. Requirements 


b. Atmosphere 


c. Modulation 


d. System 


Optimization 


e. Antenna Trades 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10^ $) 
INHOUSE 
CONTRACT 


mmmm 

PV 


3 13 |3 l3 l3 13 


2 12 12 12 
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SPACE TECHNOLOGY NEED 

Near FipIh rf^nmnnirriti nrK; <;yctomc 
■I ncluding Vi sual Communication*; 


FORM NO. I 
PAGE 1 OF 2 

NO. 7,8.10.12 12 - 35 


DATE. 


THEME /W.G./ TASK 
_4 ! 26 , 76 


Sjrsteins to meet near field reauiran^n ^ „f space 


. , — — — ~T— •• I 


3. NEED ANALYSIS ‘ 

a) LEVEL NOW (U , WILL BE LEVEL [I] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [X] fqR OPERATIONAL SYSTEM USE BY IdatE: 1985 | 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH □ MEDIUM ^ LOW □ 

-c ) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING I(X! OR 

ENHANCING; HIGH □ MEDIUM □ LOW [1]^ 

e) TASKS NEED^; STUDY [I] ANALYSIS [X] RESEARCH H 

oRdtestB aircrafttest g ^ace flight teIf n 

OTHER (Specify) □ (Check pne or more) 

f) R&T BASE CANDIDAT E 

4 advancements required for 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

System approaches to solve near field-far field compatibility problems. 


A^enna_a^^ selection techniques to avoid shadowino and 

antenna pattern nulls, — ■ ^ 


Multiple access communications. 


Wide band vfldth low carrier frequency RF coinpon^ts. 


g ^evision cameras employinq reliable, l o n g life solid state TV cairera. - 

— ®- .-. Ifitegrated optics/visual senso r s, stereo, color response and 

Tes plutfon Improvements, high bHohtneck 



form no. t 


________ ^^ATII /l / 78 / J£. 

1 theory is — ' Z ZI ^ 


-;-^[;f^;;;;^E APPROACHES/OCTIONS 


TcUBBENTff'-ANNBO 




9 . TECHNOLOGY SCHEDULES 

^r.HEDULE IT PM 1761 11 4 ^ 

task item . 1 1 1 X I _ 

i ~ ^ 3IZ- 




^.JeVLtheoreti^ 

models______ 1 — 


-manpower ^wi-V) 
INHOUSE — — 
rnNTRACT _ 

funding (10® $) 

IIMHOUSE 

L rnNTRACT _ 


i.EUUUli 


i k 

I ? 


SPACE TECHNOLOGY NEED 

YtiT* ^ AmpTifTer ^j^ 


NO. 


form no. I 

PAGM^OF^ 

11 E2 36A 


THEME /W.G./ TASK 


DATE. 


4^27 ,76 


2 a high power RF syst em 

tion (?;o1id state). 


techno! ogyiorj£ace_b^^ 


5 o £ * 

S !S < 


uj ec < 


g 2 ^ ^ 

y OB ^ 

^ w o o 

i i o o 

Ui « 2 


3, NEED analysis ^ EXISTING PLANS. 

c) RISK IN ACHIEVING ADVANCEMENT: 
uinH n MEDIUM O LOW 

.CRITICALITVJOTHE^ACgMPLISH^ -ABJ^D 

GRDTEStQ air craft test [J (Check o ne or more) 

OTHER (Specify) Q 
f) r&tbase candidate 


XX X 


< u U) 


OC g M 


K >. _, O 


« O X 


09 X' 


«4j 3 o 

s Z u; 

* 5 

O flS U) 


' < z 


"e, specify technology advancement REQUIRED TO 

ACCOMPLIS H affect ^JheJljo;glIS3!!Z^^ 

(linear relationship). 




and long life. 


SPACE TECHNOLOGY NEED 


TITLE i^p Power AmplifierSs UHF 


FORM NO. I 
PAGE 2 OF _8 


THEME /W.G./ TASK 


DATE 5/ 27/76 


sArECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop a solid state UHF power amplifier and associated power conditioning 
and output circuit components (switches, filters, power combi ner<;. 
required for direct broadcast application such as disaster warnint 


level 50-500W, bandwidth 20 MHz, gain 30d8. 


7 ALTERNATIVE APPROACHES/OPTIONS Crossed field amplifier - has to be 


developed. Power combining of many low power sources is feasible. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Disaster Warning Satellite Study, March 1971, NASA-LeRC 
Disaster warning System, NASA CR-1 34622, Report, CSC 


Disaster Warning Satellite Study Update, July 1975, NASA-LeRC 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Tradeoffs 


Thermal 


AMPL Design 


Breadboard Test 


Devl/Fab. 




!SI 


MANPOWER (M-Y) 
IN HOUSE 
CONTRACT 


FUNDING (10®$) 
INHOUSE 
CONTRACT 
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LEVEL 1. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY formulated TO describe PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3, THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRAtED 


SPACE TECHNOLOGY NEED 


PAGE3 OF 


FORM NO. i 

8 


^ jITLE Power Amplifiers > X-Band 


NO. 


10 


- E2 - 36B 


THEME /W.G,/ TASK 


DATE 1 iJiJlJl. 


an X-Band microwaveaamplifier design for dual mode 


TWT to 


support the deep space communication requiremeri i*.s . 


3. NEED ANALYSIS (X Band) 

a) LEVEL NOW [s] . WILL BE LEVEL [s] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 


i AT LEVEL j7] FOR OPERATIONAL SYSTEM USE BY I DATE: 19^ 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH 0 MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY □ ANALYSIS 0 RESEARCH [x 

GRD TEST 0 AIR CRAFT TEST Q SPACE FLIGHT TEST 
OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDIDATE ^ 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Further development and refinement of multi- 


stage depressed collector and power processor efficiencies. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

D esign to achieve good overall efficiency with good phase and gain perform- 
a nce with a tapered helix structure and use of multi-stage depressed collec - 
tor. ■ 


I 


t 


— - ^ > 

! SPACE TECHNOLOGY NEED FORM NO. I 

. PAGE 4 OF J 

TITLE Power Amplifiers, X-Band NO lO/H ~ E2 - 36B 

i — THEME /W.G./ TASK 


■■ DATE ^ 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop a dual mode, 100W/50W tapered Helix amplifier augmented with a 

multi-stage depressed collector and spent beam refocusing system. The 
^plifier efficiency will be > 60%. 


7. ALTERNATIVE APPROACHES/OPTIONS Less efficient amplifier can be used 
with increase in prime power. Data transmission rate can be reduced. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Microwave i^np lifier Technology RTOP 506-20-23 

Microwave Space Communications Experiment RTOP 645-25-04 


9. TECHNOLOGY SCHEDULES 


FY I 


SCHEDULE ITEM 


la 


m 

m 


n 



m 


■tTfl 




m 



m 


TASK ITEM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Design 

m 


s 

■ 

■ 

■ 

■ 

■ 

■ 

1 


■ 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

Thermal 

1 

i 

s 

1 

■ 

■ 

■ 

■ 

■ 



■ 


■ 

■ 

■ 

■ 

■ 

■ 


Prot. Test 

i 

m 

S 

V 

■ 

■ 

■ 

■ 

■ 



■ 


I 

■ 

■ 

■ 

■ 

■ 


Eng . Test 

■ 

m 


— 


m 

■ 

■ 

■ 



■ 



■ 

■ 

■ 


H 



■ 

■ 

■ 

■ 

■ 

■ 

■ 

i 

■ 

■ 


■ 


i 

■ 

■ 

■ 

■ 

■ 

■ 


i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■ 

1 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 


i 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

i 

■ 


■ 


■ 

■ 

:■ 

■ 

■ 

■ 

■ 


MANPOWER (M-Y) 
INHOUSE 


2 

2 

2 

















CONTRACT 


3 

3 

4 

















FUNDING (10® $) 
INHOUSE 
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LEVEL 1. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART" 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7, MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1 , TITLE RF Power Amplifiers, 12 GHz 


FORM NO. I 
PAGES OF ^ 

NO. 10/11 - E2 - 36C 

THEME /W.G./ TASK 

DATE 1 /H. 1 21 


2. OBJECTIVE (12 GHz) 

To develop a 12 GHz high 


igh power amplifier technology for 


tions application. 


3. NEED ANALYSIS 

a) LEVEL NOW Q] , WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT -SHOULD BE TECHNOLO GY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE: 1981 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM □ LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH [x] MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY □ ANALYSIS [x] RESEARCH 0 

GRDTESt[x] air CRAFT test □ SPACE FLIGHT TEST 0 
OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDIDATE 

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY High power wave guide chain component loss mini - 

mization; power processor system design (high power) . 


5 . SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

A dvancement of efficiency (>50%) of a high power 12 GHz amplifier bv utili - 
z ation of more efficient multi-stage depressed collectors, minimum system 

w eight and volume and high efficiency power processor design. Critical 

p arameters are; ■ 

L ong life operation in space, minimum loss and distortion of signal, high 
voltage operation in space and resolution of thermal, problems . 



SPACE TECHNOLOGY NEED 


TITLE gp amplifiers, 12 GHz 


FORM NO. I 

PAGES OF 8 


Mn 10/11 - B2 - 36C 
THEME /W.G./ TASK 


DATE 


4 / 27 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop a 12 GHz high effici ency microwave amplifier at power levels of 
several hundred watts and efficiency of y 50%. Open envelope tube operation 


may be possible. 


7. ALTERNATIVE APPROACHES/OPTIONS Power combining of many less efficient 
tubes ^ in phase power combiners to be developed. Increase of solar array 


power required . 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Present CTS TWT system has efficiency of ati^*200W. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASKITEM 


Design 


Thermal 


Prot. Test 


Eng. Test 


¥ 4 ^ 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10® $) 
INHOUSE __ 
CONTRACT 












* # 


SPACE TECHNOLOGY NEED 


1 ^ title rf Power Amplifiers , 40/80 GHz 


FORM NO. I 

PAGE7 OF 8 


NO. 11 - E2 - 36D 
THEME /W.G./ TASK 


DATE. 


Aim iJA. 


high power RF system technology for 41-43 GHz and 84-86 Gt: 


3. NEED ANALYSIS 

a) LEVEL NOW d] , WILL BE LEVEL (T) UNDER EXISTING PLANS. 

h) RPni lIRPn ADVANCEMENT - SHOULD BE TECHNOLO GY READY 
AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: 1988 | 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH [xl 

GRD TEST d] Al R CRAFT TEST □ SPACE FLIGHT TEST □ 

^^..,,- 0/0 m: \\ — I (Check one or more) 

OTHER (Specify) \ | 1 

f) R& T BASE CANDIDATE — 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REOUIRED FOR 

USE OF THIS TECHNOLOGY Theinnal component stress will result in high 

power component development problems. Heat rejectio n problem has to be 
addressed. 


5 . SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO j 

ACCOMPLISH NEED 

Component manufacture to extre me tolerances and cathode current density 
requirements require an advancement in t he state of the art. Beam refocus- 

ing efforts will be required in addition to advances in multi-stage depresse d 

, — — ^ 2 . 

collector technology. Thermal power l oading may approach 1000 W/CM in the 

RF interaction structure. Significant a dvances in a number of disciplines 

will be required to solve these problems. - 



' SPACE TECHNOLOGY NEED 


TITLE 


BF Power Amplifiers, 40/80 GHz 


FORM NO. I 
PAGES' OF 


NO. 11 - E2 - 36D 

THEME /W.G./ TASK 


DATE 


4 / 27 / 76 


|6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

I Microwave amplifiers and passive high power RF | components have been develop ed 
for terrestrial applications. Approaches to space systems must be identi- 
fied and developed employing the efficiency enhancement technique s used at 
lower frequencies. Efficiencies up to 40% are feasible. 


7. ALTERNATIVE APPROACHES/OPTIONS 

I Low power combining techniques at very low efficiency and high raw power 
requirement. 


8. CURRENT/PLANNED RELATED ACTIVITIES <RTOP, OTHER) 

I High power transmitter technology RTOP 650-60-14 


Microwave Amplifier Technology 


RTOP 506-20-23 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


System Study 


Ampl . Dev. 


Comp. Invest. 


■■■■■ 


Proto. Test 


Eng. Test 


MANPOWER (M-Y) 

I INHOUSE 

CONTRACT 


FUNDING (10® $) 
INHOUSE _____ 
CONTRACT 


3 3 2 


IBKIEBHBEI 













LEVEL 1. BASIC PHENOMENA OBSERVED AND REPORTED 5. COMPONENT OR BREADBOARD TESTES’ IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 


SPACE TECHNOLOGY NEED 


1. TITLE Antenna Development for Global Services 


2. OBJECTIVE 


FORM NO. I 
PAGE 1 OF 2 

"md n/E-2/37 

THEME / W.G./TASK 

date^^L/^ 


for global services theme. 


3. NEED ANALYSIS 


a) LEVEL NOW HJ , WHL BE LEVEL Ki UNDER EXISTING PLANS. 

b) REQUIRED ADVAN -B4ENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL [D FOR OPERATIONAL SYSTEM USE BY I DATE: 1990~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS (T) RESEARCH □ 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDIDATE 

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY ________ 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop to level 5 the following antenna systems: 

(a) Multiple beam (25), 200 ft diameter, S-band antenna. 

(b) X-band planar arrays up to 2 nautical miles long, 16 feet wide. 

(c) S-band array up to 10 feet wide, 5.4 nautical miles long. 




SPACE TECHNOLOGY NEED 


Near Field Communications 

Including Visual Coirwunications 


FORM NO. I 

PAGE 2 OF 2 


NQ. 7,8J2 E-2 3 j__ 

THEME /W.G./ TASK 

DATE 4/28/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

System studies to optimize frequency selection and antenna strategy 

anainct bandwidth reouirements of teleoperators , subsatellites , extra 


vehicular astronauts and effects of high power transmitters, low noise 




low weight, low power, wide band R.F. and signal processing equipirient 


7. ALTERNATIVE APPROACHES/OPTIONS 



8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
















SPACE TECHNOLOGY NEED 


1. title SETI Transponder 


FORM NO. I 
PAGE 1 OF, 2 ^ — 


Mn 9 / E2 / 38 

THEME /W.G./ TASK 

HATF 4 


^IvIFod ^ transponder for SETI which provides conversi on to desired^ 
: downlink frequency plus required amplification. — 


ce ui K 
^ m 


“ Tu i 
111 g < 

> S S 

a: p 55 

Ui K > 

S ® = i 

St^>! 

4 < a 

5 = != 


. 5 K 

CO < 
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3. NEED ANALYSIS 

a) LEVEL NOW 03 , WILL BE LEVEL 03 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY — ^ 

AT LEVEL [D FOR OPERATIONAL SYSTEM USE BY |^TE: 1984 — 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM □ LOW 0 

diCRITlCALITYTOTHE ACCOMPLISHMENTS: ENABLING H OR 

ENHANCING: HIGH Q MEDIUM Q LOW (Z! 

e) TASKS NEEDED: STUDY [3 ANALYSIS 0 RESEARCH □ 

GRDTESTfri AIR CRAFTTEST □ SPACE FLIGHT TEST [J 

, I — I (Check one or more) 

OTHER (Specify) U - 

f) R& T BASE CANDIDATE , . 

4 . COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 

ACCOMPLISH NEED j 

Develop technology for very wide bandwidth low noise transp onder for_ 

SETI. Bandwidth requirements are 600 mhz for P hases 1 and 2, and 

1800 mhz for Phase 3 . ^ 

tevelopment Includes stable oscillator (10'^“/Hour) for contro l of 
translation. — — 



SPACE TECHNOLOGY NEED 


TITLE 


Antenna Development for Global Ser^vti 


FORM NO. I 
PAGE20F ^ 

N0.JJ/E2/122 

THEME / W.G./ TASK 


— date 4 729 7 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

— 1: De velop antenna requirements for proposed missio ns 
h Antenna design . 

— c. Antenna prototype fab and tsct ~~ 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
a. Requirements 


HHiliillmllinii 

IHliiiiiiilHIII™' 


MANPOWER (M-Y) 
INHOUSE ___ 
CONTRACT 


FUNDING (10® $) 

INHOUSE 

CONTRACT 


5 5 5 5 5 
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SPACE TECHNOLOGY NEED 


1. TITLE SETI Relay System Design 


FORM NO. I 
PAGE 1 OF 


NO. 9 / E2 / 39 

THEME / W.G. / TASK 

DATE _ .4 /Z9 / 76 


2. OBJECTIVE 


^ial relay design for 



required areas . 


3. NEED ANALYSIS 

a) ' LEVEL NOW (U, WILL BE LEVEL [|] UNDER EXISTING PLANS. 

b) REQUIRED Aj^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [ 5 ] FOR OPERATIONAL SYSTEM USE BY [pATE: 1984 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM (j LOW (T| 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEEDED; STUDY [x] ANALYSIS (Y| RESEARCH □ 

GRDTEStB AIR CRAFTTEST □ SPACE FLIGHTTEST □ 

OTHER (Specify) (Check o ne or more) 

f) |R&T BASE CANDIDATE 


4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop system configurations, including tradeoff of microwave and laser 

communica tion s, for very wideband relay systems. Required bandwidth is 
600 mhz for Phases 1 and 2, and 1800 mhz for Phase 3. 



SPACE TECHNOLOGY NEED 


TITLE 


SET! Transponder 


FORM NO. I 
PAGE 2 OF 


NO. 9 /E2/ 38 

THEME /W.G./ TASK 


- DATE 4 / 29 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

^ Develop requirements for transnnnripr 

b. Tradeoff potential system configurations. 

_ c. Prototype design, fab and test 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Requirements 


b. System 


Tradeoffs 


c. Prototype 


desi 




i MANPOWER (M-Y) 

INHOUSE 

i CONTRACT 


FUNDING (10®$) 

INHOUSE 
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SPACE TECHNOLOGY NEED FORM NO. 1 

PAGE 1 OF 2 

1. TITLE Multi-element Broadband Array NO 09/E-2/40 

Technology THEME /W.G. /TASK 

DATE 4 / 29/ 76 

2. OBJECTIVEj^^^^^^p obtaining phase-preservinq 

combination of broad band signals from arrays of large 

spatial extent. 

3. NEED ANALYSIS 

a) LEVEL NOW (U , WILL BE LEVEL d] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

at! level FOR OPERATIONAL SYSTEM USE BY IdaTE; 1990 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM @ LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM □ LOW Q 

e) TASKS NEEDED; STUDY 0 ANALYSIS [x] RESEARCH 0 

GRDTESt[1 air CRAFTTEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) n (Check one or more) 

f) R&T BASE CANDIDATE X 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Cables or waveguide technoloay 


^ ^ — 

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop technology for large antennas arraved over large 
areas, preserving phase and achieving low overall system 
temperatures. 



■ ■ i ' ■ , ■ 





L-« - - ! J 


*Deinonstr^ted 


part of a space-ground system. 




SPACE TECHNOLOGY NEED 


TITLE 


SETI Relay Systems Design 


FORM NO. I 

PAGE 2 OF 2 


THEME /W.G./ TASK 


DATE 4/29/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

a. Finalize system requirements. 


b. Investigate potential operating frequencies and tradeoff system. 


configuratio n, including lasers. ~ 


Proto 




7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
a. Reguirements 


b. System 


Tradeoffs 


c. Prototype 


■■■■■■■ 

■BBBBBBBBBBBBBBBBBI 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10® $) 

INHOUSE 

CONTRACT 


5 5 6 






















SPACE TECHNOLOGY NEED 


1. TITLE Low Cost Hie 
Antennas 


FORM NO. I 
PAGE 1 OF £/ 

NO. 9/E-2/41 

THEME / W.G. / TASK 


DATE. 


29/ 76 


2. OBJECTIVE 

Develop 


5xgn for 


antenna 


in the initial phases of search. 


3. NEED ANALYSIS 

a) LEVEL NOW [j] , WILL BE LEVEL (1] UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY ' 

AT LEVEL Q] FOR OPERATIONAL SYSTEM USE BY I DATE: 1980 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ : medium □ LOW li ; . 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 


ENHANCING: HIGH Q MEDIUM 0 LOW □ 

e) TASKS NEEDED; STUDY 0 ANALYSIS RESEARCH [] 

GRDTESTn AIR CRAFT TEST □ SPACE FLIGHT TES' 

OTHER (Specify) fl ^ : (Ch 

f) R&T BASE CANDIDATE '' ' ' ' ' . ; ' ' 

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


ENABLING □ OR 
LOW □ 

[x] RESEARCH P 
SPACE FLIGHT TEST □ 

(Check one or more) 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 


:or large 


3m class] 


jround antennas 


emphasizing low cost reproducibility, and Improved figure of 
merit, compared to current systems. 




SPACE TECHNOLOGY NEED 


Multi-element Broadband Array 
I Technology 


FORM NO. I 
PAGE 2 OF 


NO. 09/E-2/46 

THEME /W.G./ TASK 

DATE 4 / 2gr 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

a) Perform study of system requirements and potential system 


I configurations. 


b) System analysis and design. 


1 

! c) Prototype fabrication. 


d) Ground test. 


7. ALTERNATIVE APPROACHES/OPTIONS Large single antennas. 


18. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


None at present# 


' 9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


I TASK ITEM 
la) Study 


jc) Prototype 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING 110®$) 

INHOUSE 

CONTRACT 


3 6 6 6 6 
























’^i^NXStFfiQE BLANK NOT 


space technology need 


form no. 


page 2 0F2 


9/E-2/41_ 


environ 


TTLE T.nw Cost High Performance THEME /W.G, /TASK 

Antennas — ^ 

^ 

6. recommended approach/program plan “[Q 

a ) E stab l ish. requireme nts; i.e^ — P__ 



c) Cost s tudies. — ^ ~ 

I d) Pre lintinary Design. _ — _ — — — — — ^ 

e) Final Design* — ! ' — 

7. ALTERNATIVE APPROACH ES/OPT IONS - 

None - — 


■current/planned related ACTIVl . (RTOP, othekT 


9 technology schedules 


schedule ITEM 


TASK ITEM 

a 1 Requirements 

b) Config. trad< 

. -orfr^n=^ 

c) "Cost studied 
Preliminary” 


e) Final design 


tflHWIilHHililli, 



manpower (M-Y) 

INHOUSE 

contract 


funding (10® $) 

INHOUSE _ 

contract 


aiEilHiiiW 
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1 of 3 


5 

6 


9 

10 


11 

12 

13 




SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT 

(List in numerical order, 1 — Highest Priority) 


WORKING GROUP E-2 


FORM II 
FORM III 


14 


DATE 4 / 29 / 76 


^ THEME NO. 
TECHNOLOGY NEEd7joT-'~-^^ 

7-. 

SPACE i 
POWER 

8 

SPACE 
IN DUST. 

9 

SETI 

10 

SOLAR SYS. 
EXPL. 

11 

GLOBAL 

SERVICE 


NASA R&T 

SUMMARY PRIORITY 
ASSESSMENT 

Current 

1 R&T Sue 

1 WG 

D 

OASTk^ 

DIV.^ 

FY 78 K 

END-TO-END 
DATA MANAGEMENT 

7 

1 

13 

1 

1 

2 

X 

■ 

■ 

■ 

100 

50 

750 

AUTONOMOUS, FAULT 
TOLERANT DATA HAND. 

5 ' 1 

7 

|4 

2 

11 

6 

X 

■ 


B 

250 

210 

MODULAR data SYSTEM 
ARCHITECTURE 

6 

8 


8 

7 

7 

X 

■ 

B 

B 

250 

315 

DATA SET SELECTION 


6 

7 

3 

3 


■ 

X 

2 

B 


300 

HI-RATE DATA PROC. 




6 

2 


X 

X 

6 

B 

250 

150 

800 

SPECTRUM ANAL. 
MULTI -CHANNEL 



2 

9 

18 


■ 

■ 

21 

B 



STELLAR SYSTEI 

11 ANAL. 




19 



■ 

X 

25 

B 


200 

LARGE CAP. OB. 
DATA STORAGE 




5 

5 

• 

B 

■ 

10 

B 

300 

600 

LO-COST DIST. SYSTEM 





6 


B 

■ 

B 

B 



MICRO. ELECT. TECH. 

4 

9 

10 

11 

16 


X 

X 


B 

600 

:660 

RADIATION HARDENED 
COMPONENTS ; 




10 

19 


X 

■ 

16 

B 

400 

1400 

PARALLEL IMAGE PROC. 




18 

9 


X 


9 

B 

500 

1100 

PATTERN RECOG. ANAL. 



3 

4 

8 


X 

X 

5 

B 

200 

100 

1^ 

LG. CAP. OG. DATA ST. 



8 


4 


X 

X 

11 

■ 




■ -'a. 
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SPACE TECHNOLOGY NEED PRIORIT Y ASSESSM ENT ~~ FORM 

FORM III 

(List in numerical order, 1 — Highest priority) WORKING GROU P 


DATE_l_/_^/ 



THEMENO. 

7 

8 

9 

10 

11 

12 


1 SUMMARY PRIORITY 


SPACE 

SPACE 

SETI 

SOLAR SYS. 

GLOBAL 

ADV.TRANS 




ASSESSMENT I 


TECHNOLOGY NEEdTjoS-.,^ 

POWER 

INDUST. 


EXPL. 

SERVICE 

SYS. 

Current 

R&TB«m 

WG 

TT 

OAST„ 

DIV.^ 

FY 78 K 

21 

SAFETY 

2 


■ - 





X 

27 


- 

^^0 

22 

RFI * 



8 





X 

24 


■ ; 

1000 

23 

WAVE POWER TRANSFER 









20 



2500 

24 

LASER POWER TRANSFER 

1 

- 


20 





19 


: 1 


25 

SP-SP COMM 


3 


7 

10 

-'3 

X 


7 


500 

600 

26 

ON-BOARD> M-CH/LOOP 


4 




4 


X 

29 



200 

27 

SETI RECEIVER 



1 



i 


X 

30 



3000 

28 

antenna SETI 



4 





X 

33 



1050 

29 

TRANSPONDERS 



6 

17 

14 


X 

X 

14 


600 

800 

30 

GPS 


5 


- ‘ 


5 



23 




31 

LO-COST MULTI-SERV. CN. 





13 

■ ■ 



5 

i , 


800 

32 

ACTIVE PHASED ARRAY 




16 

17 


X 

X 

17 


150 

900 

33 

' 

RELAY 

C 




15 



X 

X 

22 

■ . 

150 

ro 

o 

o 







THEME NO. 

TECHNOLOGY NEEDNO>-->^ 

34 PROPOGATION MODEL 

35 NEAR-EIELD comm. 

36 RF POWER AMPL. 

37 ANTENNA GLOBAL 

38 SETI TRANSPONDER 

39 SET! RELAY 

multi-element BROAD- 

BAND ARRAY TECHNOLOGY 
41 LOW COST f^fi 


7 

SPACE 

POWER 


SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT 


(Lilt in numericat order. 1 - Highect Priority) 


SETI SOLAR-SYS. 
EXPL. 


WORKING GROUP E-2 


PATE 4 /29 / 76 


NASA R&T 

Current 

R&T Ban 

X 

X 


ASSESSMENT 


X X 


FY 78 


100 150 












































SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


TITLE High Rate Data Processor 


TT NO. 


DATE -I./-. 
OR WORKING GROUP NO. 


OBJECTIVE 

D evelop a protofliqht proqramable data processor for remote sensing vehicles 
leading towards a 1000 fold decrease in data density sent back to earth 




JUSTIFICATION The cost and time required to collect, transmit, and process 
remotely sensed data with existing facilities is prohibitive. Recent develop- 


pertinent data process i ng onboard spacecraft . 


TECHNICAL APPROACH/PLAN 

Under planned activities, a programable multifu nction processor CCD will be 
developed in FY78, A partially 




strategy will be defined from existing bases of resource data using a recently 
devel oped ground base multi spectral processor. A breadboard and protoflight CCI 
pin?ces^sor-w-Hl--t>e-devel’oped^--^aferi-e£eted-,- -and-^A^l-uatod to perform a varioty-ef 
processing functions. Limited A/C tests will be conducted. 


SCHEDULE pY 


SCHEDULE ITEM 


TASK 

»Dev. Multi. 


Function Devices 


•Sys.BB Design 


•BB CCD Process inc 


on Midas Model 


•Fit. Sys. Design 


•FI t.Sys. Proto , 


and Test 


MANPOWER (M-Y) 

ITUSE 

ITRACT 


8 8 9 8 


M8S88888a8B888 


PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 




















SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


TITLE High Density Microelectronics 


DATE-i./—^ 
OR WORKING GROUP NO. E2 


components with 10^ - 10^ transistors per chip. 


;JUSTIFICATION The need for high speed, onboard processing has been 
identified by the workshop. High density chips will enable high rate 



TECHNICAL APPROACH/PLAN 

The approach is to exploit electron beam lithography in order to pattern 
microelectronic circuits having lateral dimensionsTh" the order otTmicron. 




r^f #•» •T«T« 1H « *lvrr77iTTruTT«T« FI 9 


dimensions. Feasibili ty will be established by fabricating a chip having 10^ 
MOS transistors, ~ ~ ~ — 



SCHEDULE 


SCHEDULE ITEM 


TASK 

1 . Oxides 



PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 












SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


title Artificial Retina System 


TT NO. 


OR WORKING GROUP NO. 


OBJECTIVE 

Develop a photoreceptor array imbedded in a logic matrix on a silicon LSI 


chip to achieve real-time parallel image processing. 


JUSTIFICATION Information from current imaging systems is extracted as raw 
gray level data and then sent to earth for processing. The artificial retina 


■ •IMf'kijilCI* 






A* f « BPi • ■iii'i 1 ■ I ivi Kii ■ I L* avoi ■ 


while reducing operating costs. 


TECHNICAL APPROACH/PLAN 

The approach is to utilize silicon LSI technology to implement a logic matrix 


(contour, texture, motion, etc.). 


SCHEDULE 


SCHEDULE ITEM 


TASK 

Design 


Demonstration 


MANPOWER (M-Y) 

DUSE 

iTRACT 




Id Id la 


.5 .6 .8 .8 .8 


PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE 

— pirifi'sd CCD Data Processor 


TT NO. 


FORM IV 
DATE-JL/JI 
OR WORKING GROUP NO. _J 


OBJEcfl^ - -»» »wn.v..^UUI1UUKNO. _E2_ 

Tor a wide range of'’mi >rLfw^ data pr nr essing capahni fu 

ana muitispectral imaging system including rada 


^tes whTc ifare dw,-cu°rt f ' 
^ers a pra5^Tn^T-^ .>^..n effective way, CCD technolo o 


technical approach/plan t-^,. t . nn i — 

Strata using Spasat A data fr-n^Lnimd^-titinn^ processor and demon- 

a rHhi Lecture system 

pi ocesiur . Ta s lt : IV; A - T q o r i iJ i m Develop onboard 


SCHEDULE 


^EDUlFiTEM l76l77l7fll7Ql^T 


TASK - I 


IH^dliiiiHiBfti 

HiiiiiiliI BHiHSf 

MBMHHinmiMK 


MANPOWER (M-Y) 

DUSE 

/TRACT 


FUNDING MO® $) ■ 

INHOUSE .2 .i .) .f p 

CONTRACT T1 

PROPOSED LEAD CENTER JPL in cooperati 


on with '.LaRC 


recommendations for FULLER DEVELOPMENT 


OF INITIATIVE STATEMENT 




f 


SPACE TECHNOLOGY ADDITIONAL INITIATIVE 

-Space Condi tioning Technology for Hinh 

^ Micr n w a vo Amplifim - TTNO. 
OBJECTIVE ” ' 


FORM IV 

Power DATE--i./,^/_Z6. 

OR WORKING GROUP NO. 




envelope amplifiers in 




TECHNICAL APPROACH/PLAN 


techniaues^njLdevelop technoloav 

ismirfe 


SCHEDULE 
SCHEDULE ITEM 


I TASK 

BB Exp . (Tube 1 ) 


Dev. Tube 2 


Shuttle Ex 


MANPOWER (M-Y) 

DUSE 

/TRACT 


PROPOSED LEAD CENTER 


mnn 

'Waitm 


recommendations for fuller development of INITIATIVE 


STATEMENT 





SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV 


DATE 4 / 29 / 76 , 

TITLE Autonomous, Fault Tolerant Data Handling & 

Control System XT NO. OR WORKING GROUP NO. — 


^o^^leveYop a modular, fault tolerant data handling & control system derived 
from pxi sting LSI processor technology 


JUSTIFICATION There exists a need to develop hi ghly reliable, long nre — 
data/control components & system technology for integration with suitable — 


9,/C subsystems 


TECHNICAL APPROACH/PLAN rx 

1) Develop the system technology for Fault Tolerant Hardware/Software 

2) Survey LSI Processor Technology & select candidate components 

3) Fabricate Breadboard system & integrate suitable por t i ons with select ed 

S/C components (power, propu MMj>-CQntLQ]J ^ 

m fabricated in (3) . , — 

inppring model system. 


evaluate engineering model system. 


SCHEDULE ITEM 


MANPOWER (M-Y) 

^ IN HOUSE 

I CONTRACT 


SBiiiiiiiiiEiiiiiiii 

■I 


1 12 12 1 3 13 12 


05l05|l5|l5|.l 


ifBsn^ni 


PROPOSED LEAD CENTER LeRC for above work. Shared respons ibility with 
i MSFC R JPL on overall agency effort — 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT , 
















